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ecorDinG to your command, 
I ſend you the following papers. 
Tour lordſhip may remember, that 
. the diſcourſe. happened, one night, to turn 
vpon Dunſe-ſpaw. You made, then, a very 
Jiuſt obſervation: That, if it had no medi- 
cinal virtues, it did not deſerve to be in 
vogue: and, if it had any, twas pity, that, 
' wh t Was, in itſelf, good, ſhould have no 
botter ſupport, than the tottering foundati- 
on of fancy and mode. Your lordſhip, 
then, asked me, to give you ſome account 


of that water. T promiſed, ſo far as I was 
able, to do it. 
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6 
4 COULD, no doubt, have formed, at that 


time, a pretty combination of ſteel, ſulphur, 
and ſalt; and have made the hypotheſis : ac- 


count for all the effects of the water. I 


ſhould, at laſt, perhaps, have given credit to 
it likewiſe, and fallen down before my ow. 


idol-notion. But had I endeavoured to make 
your lordſhip do the ſame, you would not, 
I know, have been fo haſty in the worſhip. 
You would have expected proof. You would 


| have asked to ſee the experiments, on which 
the plan had been formed. You Avould 


have, naturally, found out the laws of ſound 
inquiry. You would have Thown us, that 


good ſenſe and philoſophy are very r 
allied. _ 


1. 


Fon this my lord, 1 ed that ir phi- 


| deep points out to its pupils. She allows 


but of one way to conie at truth. She or- 
ders us, From khown effects, to inveſtigate 


unknown cauſes ; ; and, from particular. cauſ- 
es, to proceed to more general ones, till we 


arrive at the moſt general. Thus, from re- 
| 'peated 
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Peated trials and obſervations, certain, con- 
cluſions are drawn; and the eternal and un- 
changeable properties of bodies evinced. 
This is called the analytic method of pro- 
ceeding. And fo true it IS, that this is the 
only road far beings of our abilities-to pro- 
ceed in, that we neither do, nor can deter- 
mine of any one effe& in nature, unleſs 
from what we have ſeen before, in the like 
caſe. What our great moral poet, ſo juſtly, 
obſerves of God and man, may, with e- 
qual juſtice, be extended to the whole: of 
creation : CCC 


Say firft of God above, or man ab 
What can we reaſon, but from what we know ? 


' Wren the ſummit is once gained, we 
have liberty to return. Having found out 
| the cauſe, it is then allowed us, to explain, 
from it, all the eſſects and phenomena that 
appeared in all its different circumſtances. 
"This lords the i imagination enough of oo 

| So 


pl -»*, Pope $1, ethic epiſt. line TH 
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So far is fancy from being damped by phi- 
loſophy, that it ſeems to ariſe, with double 
force, from the | ſynthetic method: for fo 
the latter is called. But we muſt take care 
that it is the latter, elſe, how ſhall we 
know, that the whole is not a plan of airy 
thought, which may be afterwards overturn- 


ed my — 4 


I 


Tr is the —__ of | this rule that has 


FO: ſo much harm to philoſophy, ali 


made it ſo variable, ſince the beginning of 
the world. Self- conceit prompted men to 
give the world complete ſyſtems. The me- 
thod of experiment was too tedious for that 
purpoſe. They applied to their own fan- 


cles; and there formed, and combined 


thoſk principles and laws, that were to an- 
ſwer every effect. Nature was immedi- 


ately concluded to be the fame with the 
workings of their brain. They impoſed on 


theniſelves; they impoſed on the world: 
but not long. Another ſcheme, that hap- 
pened to ſuit the age better, appeared, and 


the 


* 1 


SEC T. I. ON DUNSE SPAW. 9 
the former was laid aſide. Thus, philoſo- 
phy, or rather opinion, for it deſerved no 
other name, behoved to be continually on 
the change. | 


Ov ſenſes, my lord, are deſigned 89 the 
uſes of common life. They are formed to. 
obſerve the out-lines only of nature's works, 
but not her fineſt ſtrokes. It is not neceſſary 
for our happineſs that they ſhould : nay, it 
iS neceſſary that they ſhould not. Experi- 
ments then, which are the objects of our 
ſenſes, and managed by them, can carry us 
no great length in knowledge, if not aſliſted, 
and extended by the force of reaſon. Tis 
thus, that we are allowed to carry our 
thoughts beyond experiments; and by the 
light which theſe trials throw over the vari- 


ed works of nature, form ſome judgment of 


their undiſcovered parts, 


* Ita res accendent lumina rebus. © 


otherwiſe we ſhould make but very ſlow ad- 
” vances 


: * Lueret. lib. 1, 


aw AN ESSAY Part I. 


vances in natural philoſophy ; and be al- 
ways, as a late author juſtly ſays, laying foun- 
dations, without attempting to build on 
them.. By theſe analogical reaſonings, others 
are led to inquiry, and may be fo happy, as 


to diſcover experiments. to illuſtrate them; 


or, in their ſearch, find other truths more 
uſeful, 


Bur here great caution is neceſſary. We 
| ought never to truſt to reaſon alone, where 
experiment can have place: and tho' the 
latter cannot immediately be of ule, yet we 
ought never to have it out of our view. 
When i it refuſes to be of the party, 'tis bet- 
ter to act the ſceptic, than deceive ourſelves 
and others; and be at laſt, perhaps, con- 
futed. 


MixzRAI. waters, as parts of nature, 
are fit objects of natural philoſophy ; and 
- all inquiries into them ought to be guided 
by the ſame laws. Our buſineſs is to trace 


their principles from their effects. When 
theſe 
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theſe are once aſcertained, we may ſafely, 
then, account for all the reſt of their effects 
and operations on the human body. 


IT is but of late, that a regular ſcheme of 
inquiry has been projected. In the begin- 
ning of this century, Hofman publiſhed thoſe 
admirable treatiſes on the German mineral 
waters. There is the ſame objection againſt 


the writers + before him, that Horace had 


againſt bad poets, » ih 
| Infelix 


J Du Cros is, ſtill, reckoned the beſt writer on the mi- 
neral waters of France. His experiments are too few, and 
too general to give riſe to any certain concluſions. Beſides 
they were made at Paris, and not at the different fountains, 
which is a conſiderable objection to them. He falls like- 
wiſe into ſome errors of chymiſtry. His work, however, is 
a good general collection, and wrote diſtinctly. The expe- 
riments deſerve our credit the more, as they were performed 
before the royal any of ſciences, 


BL ONDEL, on Aix waters, gives good rules with regard to 
drinking and bathing ; but his examination is lame, and 
ſhews him to have been no chymiſt, 


 BRESMALL, in his Hydro-analyſis of Alx waters, diſco- 
vers neither the phyſician nor chymiſt. 


Cnrover, 
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* Tnfelix operis ſumma, quia ponere totum 
a eſci it. 


THAT totum, that whole, without which 


no work can be complete, is wanting in their 


performances. To remedy this, that great 
Phyſician and chymiſt has laid down the 
general 


CHRroOver, in his Connoiſſunce des edux minerales d' Aix et 
de Spa, tho* he follows no plan, yet is very ingenious 3 > 
and has given us ſome curious and accurate experiments, 
His reaſoning ſeems juſt, He a ppears to be the beſt wri- 
ter on the Spaw-waters. 


Lis TER has but very few experiments: even thoſe are 


in no order, and found to be moſtly falſe by future examĩ- 


nation. His reaſoning i is not much better, and generally ſo 5 


obſcure, that it cannot be 2 — 


Gu1Dor, in his treatiſe on Bath waters, follows no plan; 
has few experiments of any conſequence ; and ſeems not ac- 
quainted with the chymical properties of bodies. He is ſo 
far to be commended, as he rclates ſome hiſtories of cures. 


BoYLE, in his ſhort memoirs of the natural experimen- 
tal hiſtory of mineral waters, affords many good hints, e- 
ſpecially as to their medicinal properties. Yet ſeveral of 
the heads of inquiry he 2 can never be reduced to 


Practice. 


* Horat, de art. poet, lin. 54. + Opuſeula varia, de 
aqu. miner. earumque falutari virtute. Examen aqu, ming» 
ralium, obſerv. chymic. lib, 2, obſerv. 332 _.. * 
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general method of proceeding; and illuſtrat- 
ed his ſcheme, by an accurate examination 


of the moſt celebrated waters in Germany. 


BuT till the out- lines only were drawn. 
The finiſhing was reſerved for a“ late au- 
thor. He has gone thro' the different ſteps 
of i inquiry; and ſhown, how accurate they 
are, in his analyſis of Scarborough-water. 
Had we been favoured, with as juſt an -ac- 
count of its effects, on healthful and-morbid 
bodies, and of all its medicinal circumſtan- 


ces, as he ſeems to have once intended, the 


hiſtory of that water would have been com- 
* 


A THOROUORH edle g of the: con- 
tents of mineral waters, quized from an ac- 
curate inquiry, is of great advantage to. me- 
dicine. The phyſician is led, by it, to pre- 
{cribe, with a greater degree of certainty. He 
{ces where, in certain circumſtances, ſome of 
their prinicipes may do harm; and obviates 

1 


Pr. Snaw's inquiry into Scarborough Spaw-waters, 


AN ESSAY Far I. 
that, by diſpelling, or correcting them. He 


ſees by what principles the cure is to be ef- 


fected, and may often increaſe thoſe accord- 


ing to pleaſure. His practice is built on the 
ſureſt foundations, thoſe of reaſon and ex- 


periment. 


BuT medicine does not receive all the ad- 
vantage. Natural philoſophy has, likewile, 
its ſhare. We learn, from the ingredients, 
what foſſils lye in the neighbouring parts; 
and, from the examination of the contents 
of mineral waters, may be led to many uſe- 
ful diſcoveries. Some particular * ſubſtan- 
ces are waſhed from the interior parts of the 
earth; theſe, we never, perhaps, had ſeen 


produced, in a natural way; and, therefore, 


thought they were not the product of na- 
ture. We find, in the hot waters, a ſpecies 
of heat, very different from that produced 


* ALKALINE ſalts, 1a as are found i in moſt of the mine- 
ral s aters of Germany, Neutral purgative ſalts. 


+ Tre thermæ affect the ſenſation of touch, leſs than com- 


mon water heated to the ſame degree, by the thermometer. 
Their 
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Sec r. I. ON DUNSE-SPAW. 15 


by every kind of fire, which we have ſeen 
above ground. By means of theſe waters, 
we hold a correſpondence with the more 


central parts. 


TER ſubject that we are going to enter 
. on, is none of the moſt entertaining. Your 
patience, my lord, will be fully tried, be- 
fore you get to the end; if ever you arrive 
that length. Yet the power of truth is, 
ſometimes, very ſtrong. Your lordſhip has 
heard of men, who have preferred a dry pro- 
poſition of Euchd to the humours of Sir 
Jobn, or the ſquire ; and of a great philoſo- 
pher, who had no pleaſure in the Eneid, 
but from the truth of its geography. 


SECT. 


Their action, in hardening or ſoftening vegetables, put into 
them, is, ſometimes, oppoſite to that of common water. They 
continue Jonger hot than common water ; for the Bath-water 
is ſaid to retain its heat ſixteen hours, in frolty weather. 
They take as long time, as cold water, before they can be 

brought to boil over a fire, 


16 AN ESSAY ParT I. 
| SECT. IL | 


1 mineral water muſt flow thro” 
the neighbouring parts: it may be 
tinctured by them. We know that the mi- 
neral beds, which alter the water, are, often, 
found not far from * the place where it 
breaks out. If the ſame bodies, that the 
water contains, are diſcovered near the well, 
it is probable, that they have a ſhare in the 
formation of the mineral-ſpring. A previ- 
ous examination, therefore, of the ſituation 
and foil, is abſolutely neceſſary. 


Tux well is ſituated in a valley, which 
lyes a ſhort mile on the ſouth- ſide of Dunſe. 
This bottom is waſhed by a brook, that 
runs from weſt to caſt. On the ſouth- ſide 
of it there is a bank, that has the ſame di- 


rection. The brook, making a circular turn 


to the north, leaves a piece of ground be- 
twixt 


* Rocas, a man of character, relates, that, following 2 
hot ſpring under ground, he diſcovered, in a few days, the 
mineral bed, where the water turned warm; and beyond that 


found it cold. 
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Szc r. II. ON DUNSE-:SPAW. 17 
twixt the bank and itſelf, In this ſpot the 


well lyes, juſt at the bottom of the bank, 


and about thirty paces from the brook. 


The pipes, out of which the water iſſues, 
are about three foot higher, than the ſur- 
face of tlie brook, in the ſummer time; ſo 
that none of its water, probably, ever * 
into the well. x 


TE old well, that was firſt diſcovered, 
in the 1747, by ſome people ſtraying that 
way, is cloſe by the fide of the brook, It 
was ſubject, ſometimes, to be overflowed ; 
and, therefore, it was thought proper, laſt 


year, to alter its ſituation. As it was pro- 


bable that the mineral-ſtreams came from 
the bank, a ditch was dug along the bottom 
of it, to.catch them: but on carrying it fur- 
ther weſt, than the well is ſituated, at pre- 
ſent, none could be found. There are ſe- 
veral reaſons, however, that lead me to think, 
that thoſe ſtreams, which ſupply the well, 
come from this bank, but lying deep, the 
ditch could not reach them, On digging 

4 | north- 


ot AN ESSAY Parl. 


northwards, from the bank to the rivulet, 
the ſtreams were found in great plenty ooz- 
ing out from a ſandy bottom. Theſe being 
collected into one reſervoir, whoſe ſides are 
ſecured with clay, and its bottom with ſtones, 
conſtitute the well. The ſtreams, that ſup- 
plied the old well, have been caught, be- 
cauſe it ſeparates but little water now. The 
water of the new well is ſtronger than that 
of the old. 


THE bank is about twelve foot high. 
The firſt ratum is of earth, and is ſix foot 


thick. Next comes a foot and a half of 


clay marl. The reſt is a ſandy ſoft ſtone, 
that efferveſces a little with vinegar. On 
calcining * this ſtone, ſome particles were at- 
tracted by the magnet, and diſcovered them- 
ſelves to be iron. The marl deſerves our 
conſideration : but it will come better in + 
under the article of earth. 


THE 


* Keeping it in a ſtrong fire for ſome tine. I Vid. 
Part 2. Sect. 5, 
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THz ſun can have no effect on the water, 
as the well is covered with gravel. No 
winds can eaſily reach it, but the north weſt 
and eaſt, which blow along the channel of 
the rivulet. It is neceſſary to mention its 
ſituation in reſpe& of the winds; for theſe 
have been obſerved to affect, greatly, all wa- 
ters. Hippocrates I has long ago made this 
obſervation, It is very remarkable in the 
ſpaw-waters: inſomuch, that the Ligeors, 
whoſe daily bread depends on the bottling 
of it, ſuſpend their labour, when certain 
winds blow. "Thoſe waters, that are, thus, 
affected by the winds, muſt run, I imagine, 
near the ſurface, for a little way, before 
they appear; and, according as the ground 
is more, or leſs, opened, the volatile parts of 


the water are more, or leſs, diſſipated. This 


is the only account, my lord, I can give you 
of a phenomenon, neglected by all the wri- 
ters, yet known to every water- carrier about 
the Spaw. Laſt ſummer ſome imagined they 
perceived Dunſe-water ſtronger in the weſter- 

» 


+ Hippocrates de aere, aquis et locis, 
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20 AN ESSAY PART I. 


1y, than the eaſterly winds. But with the 
former there was a long tract of dry weather; 
and, with the latter, rain came. As the wa- 
ter is, evidently, affected by dry and rainy 
weather, the change was, more probably, 
owing to this, than to the alteration of 
'winds, Length of time, alone, can deter- 
mine the truth of ſuch obſervations. The 
caſterly winds blow juſt againſt the pipes, 
and may, perhaps, penetrate and affect the 
water. If this is obſerved to be the caſe, it 
may be, eaſily, remedied. 


Tux north pipe pours out forty two 
pounds of water in a minute, and the ſouth 
thirty ſix, in the ſame time. This makes in 
the whole ſeventy eight; ſo that, in twenty 
four hours, it ſeparates 112, 320 pounds. 


TH RRR is a bluiſh ſcum, or pellicle, ap- 
pears, in great quantity, on the ſurface of the 
old well, The fame is ſeen, where the wa- 
ter of the new. well ſtagnates, or when allow 
ed to ſtand at reſt in Fg veſſel. There are no 

fumes, 
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fumes, or volatile parts, to be diſcovered, any 
where on the ſtones, that ly over the old 
well. There is an okery red matter depoſit- 
ed all over the bottom. So that the ſtones, 


on which the water falls from the pipe, are 


tinged with a red colour. The glaſſes, that 
are in uſe at the well, ſoon, gain a dusky yel- 
lowiſh colour, from the ſubtiler parts pene- 
trating, and remaining there. The corks of 
bottles, that contain the water, are, common- 
ly, turned black. | | 


Tung water, when taken up in a glaſs, 
ſparkles a little, and emits a few air bubbles. 
Some of them riſe two inches above the wa- 


ter. Air, then, is, already, diſcovered to be 
one of its principles. 


Irs colour is like fine rack -vatin The 
ſmell and taſte ſeems, to ſome, entirely fer- 
ruginous, and to come from the mineral; 
to others, a little on the gun- powder; 2 
moſt, very pleaſant. | 


Ir has been an uncontroverted opinion, 
ſince the days of Hippocrates, that the hea» 
vieſt 
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vieſt water is the worſt, and the lighteſt the 
beſt. This is a good general rule as to com- 
1 mon water; tho even, there, it meets with 
ſome exceptions. Snow water is the lighteſt 
of all, and, perhaps, the moſt unwholeſome. 
Its unhealthful effects appear too plainly on 
the inhabitants of the Alps. But this rule is 
ſtill liable to more objections in mineral wa- 
ters. Many of them, we find, are heavier 
than common water. Moſt of them would, 
perhaps, be fo, if it were not for the great 
quantity of air they contain. Nor is it at all 
ſurpriſing, that the weight of water ſhould 
be augmented, by minerals, and foſſils, that 
ſurpaſs it, ſo. much, in their ſpecific gravity. 
A great part, nay the whole of their medici- 
nal virtues, may depend on theſe weighty 
particles; ' It will, afterwards, appear, that 
the weight of Dunſe-water is owing to ſome 
fixt ſteely and terreſtrial particles; for, on 
their ſeparation and falling to the bottom, 
the elemental water ſhews itſelf to be very 


light. 


* Hoffman, 
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* Hoffman, obſerving that the mineral wa- 
ters of Germany were lighter when juſt taken 
up, than after they had been kept ſome time, 
imagined that all experiments, to diſcover 

their weight, were fallacious. The hydro- 
ſtatical cylinder he. uſed, that has a neck 
marked with different degrees, is, indeed, not 
the moſt accurate inſtrument. He imagined 
its deſcent was hindred by an expanſive 
aerco- ethereal principle in theſe waters, that, 
by endeavouring to take up a greater ſpace, 
gave them a falſe lightneſs. I confeſs, my 
lord, this reaſoning does not appear to me fo 
concluſive; for, I imagine, this expanſive 
principle, acting in oppoſition to gravity, 
muſt, ſoon, have its action, upwards, de- 
ſtroy'd ; and, conſequently, a balance and 


equilibrium of the whole maſs will, immedi- 


ately, follow. The real air-bubbles, that 


mount up, ſtriking, with a force, the bottom 


of the hydroſtatical glaſs, immerſed in the 
| water, 
* De principiis et virtutibus præcipuorum medicatorum 


Germaniz ſontium, parag. 33. And, de fontis Spadani, et 
Swalbacenſis convenientia, parag. 14. 


2 ä 5 W 2 ke "FS" _ po mie 
— — 2 2 A 12 — — 
2 d 


7 
9 5 „ "OV: HOTELS . n "a> - % 
+ PwC) 2K CG 2 rer 
* rr a — 
- 2 F 


= 
CN RED | 
e n : n 2 2 


N ESSAYT : Faartk 
water, muſt hinder it, in ſome meaſure, from 
ſinking. This ought, indeed, to be conſi- 
dered: nor ſhould the gravity of any water 
be meaſured till theſe have expended them- 
felves. After this, it will admit as much cer- 
tainty, as any other fluid. The ſpherical 

glaſs with ſcales is, certainly, the beſt inſtru- 
ment. | | 


IT is, likewiſe, neceſſary to examine the 
degree of heat in all mineral wells; for, 
from this, alone, we diſtinguiſh them into 
Therme and Acidulz, or, in other words, 
hot and cold waters. The other diſtincti- 
ons, that are given, by authors, from diffe- 
rent ſalts, metals, or ſulphur, are very un- 
accurate becauſe all the three may, and 
do, ſometimes, exiſt in the ſame water. On 
the 16th of June, about half an hour af- 
ter three in the afternoon, when the atmo- 
ſphere was heated to the 68th degree of Fa- 
renbeit's thermometer, the mercury, on put- 
ting it in the well water, fell to the 59th 
degree. A ſpring, at a little diſtance, on 

the 
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the other ſide of the brook, that was ex- 
poſed to the ſun, reduced the mercury to 
34 degrees: on the 3d of July, which was 
a cloudy day, the ſame experiment was tried 
over again. In the atmoſphere, the mercury 
ſtood at 72 degrees; in the mineral well at 59; 
and in the ſpring at 54. 'T hus, by both theſe 
trials, Dunſe-water appears 5 degrees hotter 
than a ſpring expoſcd to the ſouth: : nor had 
the alteration of the atmoſphere any effect on 
either of them, About the end of OcFoher, 
after it had froze ſome days, and the ſtand- 
ing pools were covered with ice half an inch 
thick, the mercury, in the thermometer, im- 
merſed in Dunſe- water, ſtood at 48 degrees. 
This ſpring appears, therefore, to have a cer- 
tain degree of natural heat, independent of 
the atmoſphere; and deſerves to be 2 
betwixt hot and cold Spaws. 

THE queſtion, how the Thermæ receive 
their heat, ſeems ſcarcely yet well reſolved 
by naturaliſts, It has been attributed to hot 

D vapours, 
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vapours, mixing with theſe waters; to a vio- 
lent motion in the water below ground; to 

its meeting with a calcarious earth; to pu- 
trefactions; to fermentation of oppoſite ſalts: 
but all theſe accounts are without any ſhew 

of reaſon. Some have made actual fire the 
cauſe of it, from obſerving volcano's in dif- 
ferent parts of the earth; in Iceland, as well 
as Nahy. Thoſe, near the volcano's, may, 
perhaps, be of this kind; as that in the Cam- 
po Volcani betwixt Puteoli and Naples. But, we 
know, this cannot be the cafe with the more 
diſtant ones: for actual fire never can ſubſiſt 
without a communication with the external 
air. Others, with more reaſon, attribute the 
heat to the accidental meeting of ſulphur, ſteel 
and water; for, theſe ingredients, mixed in a 
certain proportion, produce ſuch a degree of 
heat, as often ends in a flame. This may 
be allowed to be the caſe in ſulphureous wa- 
ters, but can never be admitted in thoſe that 
have no ſulphur. Some hot waters there are 
of this kind. Borcet, which is the hotteſt 
| | at 
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at Aix, and takes, if I remember right, nine 
minutes to boil an egg hard, contains, as we 
are told by writers, no ſulphur. Beſides; 
as vitriol of iron is always got, from the ma- 
terials, when joined by art, we ought to ex- 
pett it, likewiſe, from thoſe mixed, in the 
earth, by nature. But none has, ever, been 
procured from theſe ſulpfureous therme. 


THE moſt rational account of this affair 
ſeems to be, the natural heat of the more 
central parts of the earth, communicated to 
theſe waters, that riſe, directly, from the deep- 
er parts. That the earth has a natural heat 
of its own, diſtin from the external heat of 
the ſun, is very certain ; for we find, in the 
bottom of mines, a much greater degree of 
heat, than there is at the ſurface when the 
weather is cold: the deeper we go, the heat 
increaſes the more. Whether this is owing 
to any attrition about the central parts; or 
to ſome other cauſe, I ſhall not pretend to 
determine. But it ſeems, . evidently, to be a 
heat 
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heat without a flame, and of the nature of 


that, which is formed by the attrition af 


hard bodies. 


Tre ſmall degree of heat, in Dunſe-water, 


may be accounted for from another caule. 


When ſteel is corroded by the acid of vitri- 
ol, we obſerve a conſiderable heat ariſe. O- 


ther bodies, that diſſolve ſteel, 18 have the 


ſame eſſect. 


W ſhall have occaſion, afterwards, to 


ſhow, that ſteel is diſſolved by water. To 
diſcover whether any heat was produced by 


the meeting of theſe two bodies, I put, on 
the 19th of December, two ounces of common 
water, and an ounce and an half of thepure 
filings of iron into one vial, and two ounces 


of water into another that was of the ſame 


ſize. Theſe two vials were corked, and ſet 
together, in the cooleſt part of the room. 
Next morning, a thermometer being im- 


merſed in the vial, in which the iron and wa- 


ter 
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ter were contained, the mercury ſtood at the 
52 degree; when put into the vial where the 
water was, the mercury fell to the 51 de- 
gree. In the evening the mercury ſtood at 
the 54 degree in the former, and at 53 in the 
latter. Next morning the contents of both 
vials were of an equal heat. The water, in 
which the ſteel was infuſed, was now of a 
pale red. This laſt water J poured out, and 
put in as much freſh. In the evening the in- 
fuſion of ſteel was a degree hotter than the 
Vater alone. I, then, added to the former 

another half ounce of the filings of iron, and 

to each vial two ounces more of water. Next 
morning the infuſion of ſteel was an half de- 
gree hotter than the water in the other glaſs. 

The day after the mercury ſtood at the 48 
degree in the water, but aroſe to the 50 de- 
gree, when immerſed in the infuſion. Theſe 
ſeveral trials incline me to believe, that a 
ſmall degree of heat, ſuch as that in Dunſe- 
Spaw, may ariſe from the ſolution of ſteel 
by water, 


THars 


30 AN ESSAY Parrl. 

THis water is obſerved to alter, greatly, 
For the worſe, in rainy weather ; owing, no 
doubt, to the rain, that falls about the well, 
mixing with the mineral ſtreams, and fo di- 
lating them. This inconvenience might be 
obviated, by making the ſurface of the 
ground, in which the well is ſituated, flop 
to the brook; or carrying the rain off, as it 


falls, by hidden drains. 


SECT. I. 


"HERE is a method, my lord, that chy- 
miſts follow, to come at the knowledge 
of the Principles of mineral waters, while 
they are, yet, mixt together. They apply to 
them different bodies, both ſimple and com- 
pound; and, from the different effects of 
that application, form a judgment of the con- 
tents. We ſhall call this method, as it has 
not, yet, got a name, the proof by Commi x 
ion. 


l 


Tus 
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THE examination of the effects, that bo- 
dies have on one another, is the examination 
of the univerſe: for the whole ſyſtem of ma- 
terial nature is carried on by the mutual ope- 
ration of bodies. Its regularity is maintain- 
ed by the conſtancy of theſe effects; which 
regularity muſt always ſubſiſt, while bodies 
are, what they are, at preſent. We are apt 
to neglect, or overlook thoſe changes, that, 
every moment, preſent themſelves to our 
eyes. It is, only, the uncommon, tho' not 
the leſs natural, that force our attention, and 
ſurprize us. 


Turk is not, indeed, a more agreeable 
ſcene, in all natural 'philoſophy, than the 


ſtrange effects that are produced from the 


mixture of certain bodies. Some that are. 


naturally cold turn * hot, upon their mix- 


ture, and burſt into a flame, while others 
DT | produce 


* Sulphur, mixed with filings of iron, and baked into a 
paſte with water, will, if covered with earth, take fire. Spi- 
rit of nitre, poured on any diſtilled vegetable oil, raiſes, in- 
ſtantaneouſſy, a ame. The regulus of antimony, mixed 
with ſublimed . will, often, take fire, 


„ 


4 * PX 

rm - "a = - w_— wy - w 4 ” = * 
a AA +42 

44 * * . 4 


— —— —yꝛ—ñ e 2 


— .* 
. 2 


o 
1 * 
[ 
4 
4.4 
* 
1 
4 
f & - 
71 
* 
14 
4 . 
K 
4 0 
- 
. 
WY 
* 
„ 
' 
* 
9 
z 0 
7 The 
- dit 
hs 
4&4 
, 
: 
<p 
» 51 
4» 
N 
=! 
«8 
+” 34 
1. 
> 
IF 
* 370 
1 4 
+ 
q 
by 
F 
. 
1 
b - 
_y 
, : 
8 
1 
$1 
- «FE 
= 
* 4 
"EF 
> 
4 
- 4 
b : 
IJ 
14 2 1 
* 
vy 
15 
„ 4 
1 
5 
1 1 
, 
LL 
| 1 
9-4 #) 
- 0 
3 
g 1 
4” 
* 
it 
$4 
1. 
4 
oo 
* 
4 
. 
i 
8 
* 
0 
Y 
* 0 
1 
- 5 
17 ®* | 
3 
*F 


32 AN ESSAT Par I. 


produce the intenſeſt degree of * cold that 
we know, tho' ſeparately they contain no 
great degree of it. Between ſome there is a 
ſtrong attraction; while others + repel, with 
ſuch force, as to endanger the lives of theſe 


preſent. Some have effects in a + vacuum, 


that they have not in the air. 


THERE can be no objection to this me- 
thod of proceeding, by experiments of com- 
mixtion, as it depends on the unchangeable 
conſtitution of bodies; if the effects, reſulting 
from it, are, juſtly, and accurately, aſcertain- 
ed. Tis true, ſome particular ſubſtances 
may be there, tho the experiments of com- 
| mixtion 

* Ammoniac ſalt, managed in a certain way, produces 


an intenſe degree of cold. Spirit of nitre, poured on ice, 
makes it much colder. 


+ Ir braſs in fuſion is thrown into water, or a drop of wa- 
ter allowed to fall on it, the whole is ſcattered about, with 
great force, and horrid noiſe. The effects of this experiment 
ſeem greater than the exploſion of gun-powder. But, hap- 


pily, it can never be made uſe of to the deſtruction of man- 


kind. 


sri Ir of nitre and filings of iron fulminate in vacuum. 


Q. ty 
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mixtion do not diſcover them. They may 
exiſt in ſo ſmall a quantity, and fo diluted 
with water, as hot to have the degree of pro- 
ximity requiſite to produce their uſual effects. 
But this, only, leads us to be cautious, how 
we deny their reality when they do not ap- 
pear. It does not make the determination 
leſs certain, when they do. If we are ar 
pains to fix the conſtant effects of theſe bo- 
dies, our. judgment mult be as certain and un- 
changeable, as the laws of nature. 

How much the effects of theſe very com- 
mon experiments ſtand in need of being fixt, 
every one, that has looked into the authors 
on mineral waters, muſt have obſerved. 
There is ſuch a confuſion on this ſubject, 
that, from the ſame experiments, very * dif- 
ferent conſequences are drawn. To be aſ- 


E ſured 


* T ſhall only mention one inſtance of this among many. 


From a lacteſcency, or ſediment, on mixing oil of tartar 2 
d. with a mineral water, ſome have concluded, that it con- 


tained nitre; others ſea ſalt; others — others calcati- 
ous earth. 
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ſured of a juſt concluſion, we an be aſſur- 


ed of a juſt experiment on bodies ſeparately. 
It is neceſſary, therefore, my lord, to inform 
you of my intention in each experiment; 


deſcribe what would happen, if certain bo- 
dies had been, there, in ſufficient quantity; 
and explain, ſo far as I am able, the reaſon 


of theſe effects in compound bodies: for, in 


the ſimple, we can go no further than this ; 


that ſuch is the will of the Author of nature, 


* Hanc rerum ſeriem ligat, 
Terras ac pelagus regens, 
Et * imperitans Amor. 


As the contents of mineral waters are el. 
ther different ſalts, minerals, ſulphur, or 
earths; ſo theſe ought to ſerve as guides i in 
our trials: and we ſhall accordingly examine 
them in that order. The experiments, that 
do not come under theſe heads, ſhall be con- 


ſidered * themſelves. 


| IN 


* BoETLvs de conſolat. philoſophiæ, ub. 2. metrum 8. 
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I. Sz A ſalt is, almoſt, the only one, that 

ſhows itſelf in the proof by commixtion. 

f Nitre may be diſcovered by making fleſh red, 
= and when brown paper, dipt in the water 
and dried, becomes a match. But, to pro- 
duce theſe effects, it muſt be in conſiderable 
quantity. Beſides; it is doubted, by many, 
whether it can ever be found in mineral wa- 
ters, as it is the product of art and not of na- 
ture. To this ſentiment, however, I cannot 
agree. For the experiments on the mineral 
waters of France, performed before the aca- 
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there is nothing improbable, in ſuppoſing it 
to be waſhed from the ſurface of the earth, 
| Where we know it is formed, and, by that 
means tincturing a ſtream, I ſee no reaſon 
1 why we ſhould reject it. 


1. A SOLUTION of quick- ſilver in ſpirit of 
nitre formed, when mixed with Dunſe- wa- 
ter, a white cloud, which, after ſome minutes, 


fell to the bottom in form of a white ſub- 
ſtance. 


demy of ſciences, diſcover that falt ; and, as 
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ſtance. The ſame happened with common 


well water. But no change was made an 
diſtilled water. 


2. A SoLUT1oON of ſilver in ſpirit of nĩtre 
produced a milkineſs or lacteſcency. The 
fame happened with common well water. It 


produced no alteration on diſtilled water. 


THEsE two experiments give us, already, 


a great probability, that there is a mixture of 
ſea falt in Dunſe-Spaw ; tho' not more, nor 
even ſo much, as in well water. The fame 


experiment ſhould, always, be repeated on 
common and diftitled waters, that we may 


ſee, whether the change ariſes from the wa- 


ter itſelf, or its foreign contents. It is the 


nature of ſea ſalt to precipitare ſilver, or quick- 
ſilver, When diſſolved in ſpirit of nitre, by 
turning the ſolution into an agua regia, 
which we know rejects theſe bodies, and diſ- 


ſolves gold alone. Whether this change hap- 


pens, from a ſtronger attraction betwixt the 
ſpirit of nitre and ſea ſalt, than betwixt that 


ſpirit 
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ſpirit and the metals that it has, already, diſ- 


ſolved, or by ſome other power, is not yet | 


determined. 


In making experiments with theſe and 
corroſive ſpirits, care muſt, always, be taken 
that the phials, which contain them, be ſtopt 
with glaſs ſtoppers ; for theſe ſpirits corrode 
cork, and ſo produce an oily-like ſubſtance, 
that ſwims on the top, and, being mixed with 
waters, gives a falle milkineſs to them. I was 
deccived myſelf, at firſt, in this way. 


II. Or the mineral kingdom, copper and 
ſtee], alone, are allowed to tincture waters, 
becauſe theſe metals, alone, are found, in the 
bowels of the earth, corroded by an acid. 
: But I ſee no reaſon, according to this very 
plan, why lead ſhould be excluded from that 
number, ſince it is ſo, eaſily, diſſolved by all 
acids. It will appear, afterwards, that all 
the other metals may impart their ſubtile par- 
ticles to water. Quick: ſilver may with juſ- 
tice put in its claim; for we find it communi- 
e cates 
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cates ſomething to water, when ſhaked with 


it, that has, as a medicine, conſiderable vir- 


tues. But theſe queſtions we leave to be de- 
termined by future ages, which will have 
more facts to build on. 


3. CoppER, when diſſolved by an acid, is 
diſcovered on putting a piece of iron into the 
ſolution. The particles of copper are not ſo 
ſtrongly attracted by the acid, as thoſe of 
iron; they are therefore let fall, and, by de- 


grees, covering the plate of iron, give it a 


copper- colour. Several ſprings in * Hungary 
diſcover a copper by this method. This ex- 


periment was tried with Dunſe- water, but no 
change of colour happened to the iron. Mof- 
Fat contains copper, in no inconſiderable 
quantity, but does not ſhow any on this trial. 


It is, therefore, probably, not diſſolved, there, 
by an acid; but exiſts in its natural form. 
STEEL was the next object of my fearch. 
4. TuE 


* Vide Hoffman. de elementis aquarum mineralium recte 
dijudicandis et examinandis, parag. 44. 
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4. TEE powder of Ballauſtine flowers gave 
Dunſe- water a purple colour. That of Su- 


mach a browniſh red. That of Pomegranate | 


That of Oak-bark a deeper. 
Green tea turned it purple. * A tincture of 
Galls ſtruck the deepeſt purple. I found a 
certain quantity of the tincture was required 
to give it its deepeſt colour, and, when more 
than that was added, the colour turned light- 
er. Four drops of the tin&ure was the pro- 
per quantity to four ounces of the water ; 
when forty was pur in the ſame quantity, it 
was of a Burgundy colour. 


the ſame. 


. IT is neceſſary, in order to compare the 
colours of different waters, that we ſhould 
have ſome method of fifding the colour. No 
words can, ever, convey the idea of theſe 
changeable ſhades. Nothing, but an exhibi- 


tion of the ſame colour to the eye, can ſerve 


the purpole. This may be done with the 


ſalt 


* The tincture, I made uſe of, was an ounce of boiling 
water poured on a drachm of galls, and allowed to ſtand an 
hour, then ſtrained thro' brown paper, 
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ſalt of ſteel. One grain of this was diſſolved 1 
in ſixty drops of common water. Six drops 
of this ſolution, added to four ounces of com- 
mon water, in which was put, before, its I 
proportion of the tincture of galls, ſtruck, | 
preciſely, the colour of the mineral water. | 
As the falt of ſteel, when rightly prepared, is 
always the ſame, a perſon in China may know 
the colour, in this way, as exactly as one at 4 

the well, and ſo compare it with the mineral |; 
waters there. | 3 


2 


wr 


Warn any water turns — Aid "ITY 
aſtringents, it is looked on as an undoubted | 
mark of its containing ſteel. Nor, indeed, 
does there appear an objection of any force 
againſt this concluſion, ſeeing it is the only 
body known, on which theſe aſtringents have 4 

this effect. A late * author has given us a 
very ingenious theory to account for this 
phœnomenon. He imagines, that theſe aſ-, 
tringents have an abſorbent power, by Which 5 
they attract che acid that has diſſolved the i- a 

ron, 


Ws 


nr 
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ron, and ſo leave the ſteely particles to float, 
by themſelves, in the liquid: theſe being 
black muſt, neceſſarily, give their colour to 


the fluid. The ſame thing happens in mak- 


ing ink with galls, water, and coperas, which 
is ſteel diſſolved by an acid. The galls at- 
tract or abſorb the acid, leave the irony par- 


ticles at liberty to exert their natural colour, 


and fo produce ink. This reaſoning he con- 
firms by obſerving, that if oil of vitriol be ad- 
ded to any of theſe mixtures, made black 
with galls, they turn pellucid; becauſe there 
is, now, more acid than the galls can abſorb, 
and the remainder joins itſelf, again, to the 
ſteel. | 4.0; 


Wuar the poet ſaid, my lord, of human 
life, may be as juſtly applied to theories: 
e MNibil eſt ab omni 

Parte beatum. 


THERE is, generally, ſome little flaw, that 


renders the jewel of leſs value. I have never 


F been 
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been Ele to diſcover. any attraction, or "I 
ſorption; betwixt- galls. and acids. The ex- 
periment was made with both mineral and 


vegetable acids, but I never obſerved any at- 
traction betwixt them, or that the acidity was, 
in the ſmalleſt degree, blunted by the galls. 
If it be ſaid, that the acid may be attracted, 
without being blunted; then mineral waters, 
and ink ſhould diſcover an acidity, after the 
galls have attracted the acid from the iron. 


But what ſeems, yet, a ſtronger argument a- 
gainſt this theory, and ſhows, to the eye, that 


the acid is not concerned, is this: rub the fil- 
ings of iron, galls, and: diſtilled water, toge- 
ther, in a mortar, a black liquor, in half a 
minute, is produced. The reaſon then of 


this phenomenon i in ſteel waters, T chuſe, 


rather, to attribute to ſome change, wrought 
on either the ſteel, or galls, (for tis uncer- 
tain which) by the other, ſo that it is able to 


reflect the black or purple rays. of light, 
What the change is, that makes them cap- 
oe of reflefing theſe colours, ſeems a ſpe- 


wy 8 culation 
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culation too minute, for us, ever, to arrive at 
any degree of certainty with regard to it. We 
muſt, therefore, leave theſe theoretical points, 
for the more certain road of experiment. 


Dunſe- water turned ſome kind of brandy 
black, whies, with another kind, it made no 
alteration. To alter the colour, I was told, 
was a proof that the brandy was good. On 
inquiry I was informed, that brandy was, 
often, brought home in oaken casks. The 


ſpirit, in that caſe, had drawn a tincture from 
the oak, and diſcovered it by its turning black 


with the mineral water. The longer time 


the ſpirit has been kept in -the oaken cask, 


the 4 muſt the tincture be. 


£ III. Taz next experiments were made in 


- purſuit of ſulphur. This i is, often, difficult 


to be diſcovered; tho, in the opinion of a 
Wh. * * of tner er ſuſpected, than really 
exiſting 


* Horr MAV. de elementis Feet miner. parag. 5 3. Pau- 


Ciſtme enim . ſoſpitalium aquarum ſunt, quæ ſulphur | 


velnint, 
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| cxiſling in theſe waters. . It may be, there, 
in different ſhapes: in its native form; or 
diſſolved by an alkaline ſalt; as a volatile 


body ; or as a fixt. The trials, to find out 


the fixt ſulphur, come in, more progeny, in 
another place. 


6. Ir there was any volatile native, or di. 


ſolved 2 it would be found, ſublimed, | 


on 


vehunt; et ſi Aquiſpranenſes, et paucas forſan alias, excepe- 
ris, vix umbram ejus deprehendes. Sunt quidem plurimi, 


qui Carolinis, Wisbadenſibus et Emſenſibus, ſulphur affin- 


gunt, lepidam fomnii a colore croceo, quo induſia alba in 
balneo inficiuntur, rationem cogentes, ſed longe alia eſt hu- 


Jus tincturæ ratio, et mihi tam felici eſſe non contigit, ut ex 


his plurimiſque aliis ſulphur eruere et denudare potuiſſem, li- 
cet ſummo ſtudio et quæſitiſſimis artificiis examen inſtituerim. 


Eſt quoque fons fœtens et inurbani admodum, ovorum putri- 
dorum inſtar, odoris, in confiniis Frankofurti ad Mcenum, et 
qui ab ipſo perfluere putatur, in ipſa urbe, vernaculo vocant 


den Faul-bran, Hic egregia laxante virtute pollet, et in fe- 
bribus ad ſitim ſedandam avide ab ægrotantibus hauritur 
ſed adornato eurioſe ejus examine, pariter nihil plane ſulphu- 


ris in eo reperirĩ licuit. Notæ autem et characteres qui for- 


malis ſulphuris præſentiam produnt et arguunt, ſunt: ſi a- 


quæ argeptum fuſco vel nigro inficiant colore, et poſt omni- 


modam liquoris exhalationem, concrementum relinquunt i in- 


flammabile, quod cum ſale Tartari in hepar ſulphuris tran- 


| ſir.＋-Such! is the opinion of as great a chymiſt as ever hat 


2 
Ie 
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on the ſtones, above the old well: but no 
ſuch ching can be obſerved. Sulphur i is col- 

lected, in this manner, at Aix, in n conſider- 


| oe — 


7. A PIECE of ſilver was kept a month in 


the water, but there was no chan ge of co- 


Tour , when taken out. The A;x-waters, in a 


few hours, turn ſilver firſt brown, then black. 
Tris change of colour in filver is the 


| moſt certain criterion of a ſulphur-water ; 5 


and, where it does not happen, in a ſuffici- 
ent time, the exiſtence of ſulphur is to be 


much ſuſpected. I was convinced of the ; 
truth of this by ſeveral experiments. Three ; 
grains of ſulphur, diſſolved by an alkaline. 
falt, was mixed with five Engliſh pints of wa- 
ter. This ſolution was pellucid, and was ſo 


*weak, that it had no ſulphureous ſmell: yet, 


in two hours, it tinged ſilver brown. The 
ſame quantity of ſulphur, in ſeven pints of 


water, made no change on the ſilver. Thus, . 
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we {ce an inconſiderable quantity, even af- 
ter it has loſt its ſulphureous ſmell, will dif- 
cover itſelf by this experiment. A ſmaller 


portion than this ſcarce deſerves our notice. 


What ſhall we, then, think of waters, that 
ſeem to have a ſulphureous ſmell, and yet do 
not alter the colour of ſilver? This leads us 
to think, it is owing to ſome other cauſe. 


Nori ING, char we know, can make ſul- 


| phur diſſolvable in water, but alkaline ſub- 
ſtances. It has been doubted, from this, 
by many chymiſts, whether ſulphur could 
ever be found, in mineral waters, without 
an alkaline ſalt. And, indeed, not without 
reaſon; for the two famous ſulphur- wells, 
Aix and Geronſter, have both an alkaline ſalt. 
To diſcover whether this was the caſe with 


Dunſe-ſpaw, 


8. SPIRIT of nitre was - dud with it ; 


but no change happened. 


Wurx ſulphur is joined with an alkaline 
falr, and plentifully diflolved i in water, the 
mineral 
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mineral acids turn the ſolution milky. The 
reaſon given for this change is, That the al- 
kaling ſalt is, more powerfully, attractedibye 
the acid, than by the ſulphur, to which it 
before adhered, and ſo quits it: the ſulphur, 
left to itſelf, gives the liquid a milky. colour, 
and falls, at laſt, to the bottom. But I muſt, 
freely, own, that on trying this experiment 


on ſuch a ſtrong ſolution of ſulphur, firſt o- 


pened by an alkaline falt, that the mixture 


tinged ſilver in ten minutes, and turned a ſo- 
lation of ſilver, in ſpirit of nitre, brown; this 
ſtrong ſolution of ſulphur, I fay, was not in 
the leaſt altered by a mixture of the ſpirit of 
nitre. Thus far our endeavours to diſcover 


a We have en unſucceſsful. 


IV. Mr next experiments were made t to 
CEN an earth. e 


9. A ſolution of * ſugar of lead in water 
was allowed to ſtand ſome weeks. A red- 
diſh tincture was, by this means, drawn from 


it, 
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it, which is much better than the ſimple ſo- 
lution; for that, being white, will give a 


falſe milkineſs to every liquor. This was 
mixed with Dunſe-water, and gave to it a 
reddiſh colour. In a few minutes a red 
— was —— 


From this experiment I conclude, that 
there is an earthy principle in this water. 


That this concluſion is juſt, appears from the 


following trials. The ſame ſolution, mixed 
with rain water, made no precipitation. In 


rain water I diſſolved ſome common earth, 


and, after it had ſettled, poured the water off. 
Into this water the ſolution of ſugar of lead 


was dropt: in a few minutes a red ſediment. 


was formed. The ſame experiment was re- 
peated with the different kinds of marl, and 


it always ſucceeded in the ſame way: only 
there was a little difference in the colour of 
the different ſediments. 


| THE theory of theſe experiments ſeems 
to land in this; That there is a greater at- 


traction 
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traction betwixt the abſorbent carth, of which 1 

there is a good quantity in all common earth, 1 

and the acid, than betwixt this laſt and the 

lead; for the, ſugar of lead 18 a compoſition | 'F 

formed by an acid, corroding lead.. That I i 
| 
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might diſcover if this ſolution was affected 
by Gan ſalt, ſome of that ſalt was diſſolved i in 


| rain-water, and the ſolution poured on it. 1 


A milkineſs and precipitation followed. Ac- = 
cording, therefore, to the different effects of or 
this experiment, different concluſions are to 
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10. OL of tartar " 4. being mixed with 
Dunſe- water, no laQeſcency happened, but a 
little whitiſh ſediment was N 
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Tuts ſhows, likewiſe, A terreſtrial prin- 
ciple in the water. The following experi- 
ment is a proof of it. Some earth, diſſolv- 
ed in rain- water, was allowed to ſtand till it 
it ſettled... The clear water was poured into 
a glaſs. This, on ſtanding for ſome time, 
did dot let fall a Tediment : but when I dropt 

G into 
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into it ſome oil of rartar p. d. a precipitation 


was made in two minutes. This experiment 
is, often, brought as a proof of ſea ſalt; it, 


therefore, needs to be ſet in a clear light. 


When a conſiderable quantity of ſea ſalt is 
diſſolved in water, if oil of tartar p. d. is 
poured onthe mixture, it, immediately, turns 
milky, and is, ſoon, divided into white clouds, 
which all mount to the ſurface like an oil: 
this, at laſt, falls down, and forms a white 
cloudy ſediment. But ſea falt muſt be in con- 
ſiderable quantity to have this effect. Thus, 
the ſucceſs of experiments, to diſcover ſea 
falt, or earth, ſeems very different. Oil of 
tartar 2 d. makes no change on nitre dil 
ſolved in water, and therefore, it is ſurpriſ- 
ing that it ſhould, ever, have been brought 
as a proof of nitre. Nor does it affect a ſo- 
lution of ſulphur, firſt opened by an alka- 


line ſalt. 


V. 11. My next deſign was to diſcover, if 


there was any acid, of alkaline principle, in 


| this water, On mixing oil of tartar p. J. 
with 
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with it, there was no inteſtine motion: thete- 
fore it contains no acid. Altho' all cold mi- 
neral wells are called Acidulæ, yet there has 
never any acid principles been difcovered in 
them. Hoffman firſt ſet the world free from 
this miſtake. The ſubtile ſpirit of the Ger- 
man-waters, that affects the palate with a 
kind of ſharpneſs, led mankind firſt into that 
miſtake. This muſt, generally, be the caſc, 
when the proof depends on the lenſes alone. 


12. To diſcover if any of the principles 


were of an alkaline nature, diſtilled vinegar 


was mixed with it: no efferveſcence happen- 
ed; only a few air- bubbles aroſe. Aqua for- 
tis poured into it raiſed no inteſtine motion, 


but produced more air- bubbles. The ſame 


— with ſpirit of vitriol. With oil of 
vitriol it efferveſced a little; but nothing can 


be drawn from this experiment, as the ſame 
happened, on trial, with common water. Al- 


tho' there does not appear any inteſtine mo- 
tion in theſe experiments, yet the ſeparation 


of air bubbles is a proof of ſomething gently 


alkaline. 
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alkaline. This is confirmed 18 1 the fol- 


Ner- 1 | 


13. ** of violets was mixed with the 


mineral and common water. The ſyrup 


mixed with the firſt was greener than with 
the laſt: for, it muſt be remarked, that this 
ſyrup, when diluted with water, always, takes 


a.greeniſh colour. 
1 vi. SOME general experiments follow. 


| 14. To diſcover whether the water was of 
a ſoft or hard nature; I tried it with ſoap, 


and found, that ſoap was, eaſily, diſſolved in 


it, when cold. I was told that this mineral 
water, after it had paſſed thro' the human 


bady, and had been kept ſome time, waſhed. 


like ſoap. The water, itſelf, turns linen 
yellow ; an * common to all ſteel Wan 
ters. 


* 


2 To try if there was any thing 3 in it 


hurtful to amphibious animgls, a worm was 
put 
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put in the mineral water; it died in two 
hours. Another put into common water, 
for the fame time, was not, in the leaſt, af- 
fected. | | 


16. Six minnows were put into a glaſs of 
Dunſe-water : they ſeemed very uneaſy, 
breathed hard; came to the ſurface; and, 
often, leaped over the glaſs. Two died in 
an hour and a half; other two in three 
hours; the reſt ſeemed, at that time, very 
ſick. When the water had loſt its ſpirit, I 
obſcrved that they recovered, and turned ſick, 
again, on the addition of freſh water. This 
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ſteel ſprings. 


My next” trials were in the | apothecary- | 
Way. Y 


17. Two equal quantities of rhubarb were 
put into two ſeparate phials. Dunſe-water 
was poured into one, and common water in- 
bo! * other. Aſter ſtanding twenty four 

hours, 
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effect is common, ſo far as I know, to all 


Massa ber. 


hours, the mineral water drew the deepeſt 
tincture. The ſame experiment was made 


with Dunſe-water, after it had loſt its ſpirit, 
but this tincture was no deeper than that 


with common water. 


| 18. THz fame trial was made with ſen- 
na, and the ſame thing happened. 


19. Bur with ſaſſafras, the taſte, colour, 
and ſmell, were the ſame in both. 


Turxsg experiments are, commonly, 
brought as proofs of an alkaline ſalt; for 
that, powerfully, diſſolves the reſine in theſe 


bodies. But, here, the diverſity of colour 


can be attributed to no ſuch cauſe. A vola- 
tile ſpirit ſeems, by the firſt APTN, to 


have the chief hand! in it. 


ITS effects on animal ſubſtances) were next 
tried. 


20. Upon equal quantities of fleſh, equal 


quantities of mineral and common watex 
were 
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on their neutral falt. This is evident from 


Sect. III. ON DUNSE-SPAW. 55 
were poured. It was hot weather, fo that 
both, in two days, ſmelt ſtrong. The fleſh, 
in both, ſeemed of the ſame colour; 


21. Tux ſame experiment was tried with 
urine, The mineral, four days after, was a 
degree lower in the ſtraw colour, but had a 
ſtronger ſmell. 


22. WHEN the fame wrial was made on 
blood, the mineral drew a deeper tincture 
from it. After they had both ſtood ſix days, 
the mineral was ſill reddiſh towards the top, 


but the common water, altho' it contained 


more ſea ſalt, was quite black. The firſt 
ſmelt bur little; the other ſtunk abomina- 
bly. Dunſe-Spaw would ſeem, by this laſt, to 
be an N to putrefaction. 


23. Ueox milk warmed, it made no alte- 


ration. This is a very material experiment 


in all waters, as to their uſe. The curdling 
of milk ſeems, in mineral ſprings, to depend 


the 
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56 AN ESSAY Parr I. 
the Scarborough-Spaw. And now, my lord, 


enough, I think, is done in the way of com- 


mixtion : more would, Pens be tedious. 


SECT. IV. 


TE ought not to reſt contented with a 

view of mineral waters, when juſt 
taken from the well, and in their beſt condi- 
tion. We ſhould obſerve what changes they 
undergo by time ; what parts fly off ; ' what 
remain; and what happens to theſe; both 
before and after putrefaction. This is a kind 
of natural analyſis, that theſe waters under- 
go, by which we diſcover parts, that, other- 
wiſe, we could never have ſeen. It teaches 


us ſeveral truths very uſeful to medicine and 


philoſophy. It has, hitherto, been too little 
_— 


1. Dunſe-water, expoſed to the air, gathers 


a ſcum in a little time. Great plenty of 


| this i is found on the old well, and where the 
water of the new ſtagnates. 1 could never 


obſerve 
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obſerve any on the water, when put in 
bottles well corked and waxed over. This 
might, perhaps, be owing to the carriage. 
2. A RED ſediment is ſeparated, in great 
plenty, from the water, wherever it runs, ſo 
as to tinge all the ſtones red. The fame 


happens when the water is bottled for ſome 


time. 


3. AFTER the water has been kept twen- 


ty four hours, it loſes its white colour, and 


turns, remarkably, bluiſh. The ferruginous 
taſte is, then, gone; and the mineral water 
appears, to the palate, in no way different 
from common water. 


4. Ir the water is expoſed to the open air, 
for twenty minutes, it takes but a very light 
colour with galls. When it had ſtood two 


hours and an half, no alteration was made 


on it by the tincture. The heat of the at- 
moſphere was, then, at the 68th degree of 


Farenbeit's thermometer. 
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IN ESSAY far I. 
F. Some of it was kept, for half an hour, 
in a heat, equal to that of the human body. 
It took, then, no tincture from galls. Twen- 
ty minutes in boiling water, or, perhaps, 
much leſs time, deſtroys the tincturing qua- 
lity Iikewiſe. | . 


6. Sou k bottles of Dunſe- water, well 


corked and waxed over, were carried five 
miles from the ſpring. When opened the 
water took no tincture. I found, however, 
afterwards, that ſome of this tincturing prin- 
ciple could be retained, - if the bottles, even 
unwaxed, were carried with their necks 
downwards. 


TR ESE experiments ſhew us, that the 
ſteely principle, very quickly, difappears. 
Whether it flies off, or is changed, will be 
the ſubject of a future inquiry. This water 
ſeems to loſe it ſooner than any yet deſerib- 
ed. Authors, indeed, have been a little in- 


accurate in this point; our ſurprize muſt be | 


the 
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the greater, ſince, from this ſteely ſpirit, they 
deduce moſt of the medicinal virtucs, that 
theſe waters have. * Hoffman ſays, © That 
« the Pyrmont water loſes, in twenty four 
« hours, its power of ſtriking a tincture with 
“ galls, when expoſed to the open air. . Yer 
we know, that this ſpirit can be detained, for 
years, in bottles well corked. + Tzfer, 
ſpeaking of the Bath-waters, ſays, © That in 
« froſty weather, they preſerve, for a long 
time, their tincturing quality, but loſe it, 


© ſoon, in thaw: yet, when well bottled and 


« corked, they preſerve it for many days.” 
t Dr. Shaw tells us, That Scarborough» 


water, expoſed, loſes its power of receiving 
© a tincture from galls: yet it carries in bot- 


« tles.” But the time he has not mentioned. 
In another place, © nor does the mineral ſpi- 
« rit, or light irony principle of the Scarbo- 
e rough-{paw water appear to be, extremely, 
« light and volatile.” There is a ſpring in 
Mi _ deſcribed by Hofman, that ſeems to 

have 


pe principiis et virtutibus præcipuorum medicatorum 
Germaniz ſontium. P. 233. f P. 91. and 14 3. 


—_ — — — * 
— * — 
. Sx - y — 


— — 
= _ — 


. — — — 7 - — 
— % * p l - _ © at'S . OY. 
5 _ - Ve . a — — — - — 24 
Fr ͤͤͤͤ ˙·.-A ²˙ wnde.r. ü ̃ —üNÃ (Ä — _ 
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60 * AN ESSAY Parrl. 
have a ſpirit of equal ſubtilty with Dunſe- 


ſpaw. We ſhall have an occaſion, * after- 
wards, to deſcribe this laſt mentioned mine- 


| ral water. = 


AFTER the ſteely principle has Silappear- 
ed, the water ſeems, on trial, to be the ſame 


as to its other effects. It appeared to differ 
only in its ſpecifick gravity. The ſame in- 
ſtrument, that I uſed before, weighed fix 
grains more, after the oker was depoſited, | 
than in water where the principles were yet 


intire. Thus it becomes the ſeven hundred 


and fifty fifth part lighter than when firſt 


drawn from the ſpring; and the one thou- 


ſand one hundred and thirty third 28 _ 


cr than the brook-water, 


THE as; or pellicle gathered on the ſur- 


face of the water, by a natural ſeparation, de- 
ſerves our conſideration. Altho' it is a part, 
that muſt, immediately, ſtrike the eye: altho' 
it is a part much uſed, in different diſeaſes, 


by 


4; © Vid. part 2. ſect. . 
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by thoſe that frequent mineral waters; yet, 
it has been, intirely, neglected by all authors. 
Whether they judged it too ſubtile, or too 


trifling a part, I know not. It is not, per- 


haps, fo ſubtile, as to clude our experiments: 
and ſure, that ought never to be accounted a 
trifle, which is ſo beneficial to mankind. 


7. THE ſcum, when yet on the ſurface of 
the water, has a bluiſh purple colour; but, 
when taken off with a ſpoon, it turns, in that 
very inſtant, red. After it was carried ſome 
miles, the mixture appeared turbid and red. 


Being ſet down to ſettle, inſtead of appear- 
Ing, again, on the ſurface, as was expected, 
it fell to the bottom in form of reddiſh pel- 


licles floating up and down. After it had 
ſettled, the clear water was poured off. The 
red ſubſtance, that remained, was tried with 


a mixture of galls, but no change of colour 


happened. 


8. Tre remaining water that adhered was 


evaporatcd, The powder was of a light red 
colour, 
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colour, felt fat and a little gritty in the mouth, 
and ſeemed to have a ferruginous taſte. 


8 9. M1xeD with galls and water, and al- 


lowed to ſtand twenty four hours, a red tinc- 
ture was formed. 


10. SOME of it was calcined in a crucible, 


for two hours; the loadſtone, attracted the 


whole, after it came from the fire, and ſhew- 
ed it to be iron. 


Ts its nature ſeems very ſimple, and ea- 
ſily diſcovered. A ſcum, like this, is obſerv- 
ed in all ſolutions of iron, whether by mine- 
ral or vegetable acids, and in the tinctures of 


iron made with * water. It is formed by | 


the ſubtiler particles of ſteel, carried up to 
the ſurface by the continual ſeparation of air- 
bubbles. How minute they are, their appli- 
cation to the eye, without pain, plainly dif- 
covers. Their external effects on the human 
body ſhow, evidently, that they muſt enter 
the 


vide ſeck. 6. part 2. 
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the pores, and, conſequently, t that _ are 


much attenuated. 


Tux remaining part, that is, naturally, 
ſeparated from the water, on ſtanding ; and 
is to be obſerved in bottles, after the water 
has bcen there ſome days, is called, by writers, 
Oker, Rubrick, or mater ferri. As the quan- 
tity, that J had occaſion for, in the following 
experiments, could not be collected from 
bottles; it was gathered from the ſurface of 
the pebbles, on which the ſtream, from the 


pipes, falls. 


Ii. THE oker, being dried and reduced to 


powder, was rubbed with water in a mortar, 


but the mixture would take no tincture with 


galls. 


2. Warn dried it e like brick 
gal, and taſted like fat clay. It melted in 


the mouth without being in the leaſt grittiſh. 


Some ſmall ſhining particles appeared in it. 


When viewed with a microſcope, it appeared 
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an opaque. body, wien any diſtinction of 
_ - 


18. Ir did not efferveſce, nor diſſolve i in 


diſtilled vinegar, or ſpirit of vitriol. Some 


writers alledge, that the oker of all ſteel wa- 
ters efferveſces with the laſt. This is found 
to be the caſe with the German waters: there- 
fore, they conclude it is ſo with all others, 
The oker, that is ſeparated from them, con- 


tains a portion of alkaline falt ; and it is this 
part that raiſes a conflict with acids. 


14. WHEN mixed with ſyrup of violets, 


it gave the mixture its own reddiſh colour. 


5. BEI ws put on a red hot iroh it ſparkl- 


ed, but did not burn blue, nor emit any ſul- 


phureous flames. In ſulphureous water the 


 oker is found to contain ſulphur. 


16. INIxXEPD ſome oker and ammoniack 


Malt together, and ſublimed them. The ſub- 
limed flowers were ſomewhat yellow and a 


; \ little 


od OS PE IE Meet wp cat, 
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little aſtringent. I, therefore, imagined that 


the ſteel was ſublimed; for it mounts, when 


treated in this way, with the ſalt. But no 
martial tincture could be drawn from it with 
ſpirit of wine. The tincture was evaporated, 
| but no iron was diſcovered by the magnet. 


As the end of this experiment ſeems to con- 
tradi the beginning, no concluſion can be 


drawn from it. 


I7. SOME oker calcined in a coal fire, for 


an hour, was much redder, and attracted by 
the loadſtone : this was not the caſe before 


ignition. It was afterwards put in the ſtrong- 
eſt heat of a ſmith's forge for an hour. When 
it was taken out, there were a few dark-blue 
gritty particles looſe, but the greateſt part was 


fixt, like a metallic matter, to the bottom 


of the crucible, and appeared like melted iron: 
theſe were, forcibly, attracted by the magnet. 
Thus, the oker ſeems to melt into iron, with 
a degree of heat, that is not very intenſe. 
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18. Tx calcined oker, mixed with galls 
and water, and allowed to ſtand twenty four 
hours, produced no purple tincture. The 
difference, betwixt this experiment, and that 


with the ſcum, is worth remarking; and may 
depend, perhaps, on the minuteneſs of the 


ſteely particles, in the former. 


Tux oker has, generally, been looked on 
as the ruſt of the iron; but its viſcous taſte 
confutes this opinion: nor does it appear, 
that the ſteel ever had an acid joined to it. 
There is ſuch a reſemblance both of figure 
and compoſition, betwixt it and the ſcum, 
that I am led to think them the ſame. The 
moſt plauſible theory, with regard to it, is 
this. The particles of ſteel, that form the 
ſcum, are carried up to the ſurface of the wa- 
ter by the air- bubbles that are continually 
riſing. They remain on this ſurface by a 
repulſive force, that is to be obſerved betwixt 
ſteel and water. By the continual addition 
of more particles the ſpecific gravity of the 


ſeum is, at laſt, able to overcome the force of 
repul- 
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_ repulſion :. then the ſcum falls to the bottom. 


and becomes the oker. This happened to 
the ſcum, as I obſerved, when mixed with 


water. I have ſeen theſe red pellicles hang- 


ing down, in the water, from the ſcum, and 


| Juſt ready to leave it. Theſe in their deſcent; 


thro' the water, carry along part of the ſalts, 


\ earths, and what other bodies there is in it. 


By this e ** muſt * differ in different 


waters; 


* Mons. CHROUET is the only perſon, fo far as I know, 
that has ever made any experiments on the' oker of mineral 
waters, He has given us the compoſition of that found in 
the different ſprings of the Spaw. 


Tat oker of the Tonnilet is very red and taſtes like ſu- 


gar. It ſeems to contain ſome allum. When put on a red 


hot iron it burns like ſulphur, and detonates with nitre. With 


galls it gives no tincture, nor is attracted by the loadſtone 
till fuſed. No alkali is found in it when calcined. 


THAT of the Geronſter is. yellow and taſtes ſaltiſh. In 
five ounces of it he found two ſcruples of a bitter ſalt, nei- 
ther acid nor alkaline, but eaſily, with a ſmall heat, going 
into the Jatter claſs. When calcined it turned red, and was 


attracted by the loadſtone. With galls it turned black. Some 


of it was boiled in water and oil of tartar, p. d. was put in ; 
this turned it quite red. On adding warm water to this tine- 
ture, there was a precipitation of a white matter, that ap- 
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waters; be more impure than the ſcum; con- 
tain a leſs proportion of ſteel ; and have a 
greater attraction and union betwixt their par- 
ticles. They muſt, likewiſe, in ſome mea- 
ſure, diſcover the other contents of mineral 
water s. 1-1 11 


en. 


HERE is no change, my lord, ſo com- 
mon in nature, as that of bodies from 
an intire ſtate to a corrupted one. All ve- 
getables, whether acęſcent, alkaleſcent, auf- 
tere, aromatic, inſipid, cold, or hot, are liable 
to putrefaction; and, generally, end in it. A- 


vimal bodies a are in! a continual tendency to 
2 4 T4 4-3 1 7 4 ö it; 


peared to be ſulphur by its acid fames and detonating with 
nitre. | | | 


| THAT of the Pohon is yellow and ſharp on the tongue. 
Put on a red hot iron it has a ferruginous ſmell, and, after, 
made a tincture with galls. But it was not attracted by the 
magnet. ; i 


* 0 [ * 


Trar of the Sauveniere has the ſame colour, but is freer, 
Tt contains about the fourth part ſulphur. When calcined 


it is attracted by the magnet, From five ounces a drachm ol 
falt, like Tonnilet, is got. | 


$$ 4 3 
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it; and, in this way, their vegetable aliments 
are turned into their nature. When the ad- 
dition of freſh juices, the motion of the fluids, 
and the expulſion of the corrupted is, once, 
put a ſtop to by death, this * then s 
ſpeedily on. 


AN end ſo very general, and fo deftrue- 


tive in appearance, may lead a careleſs ob- 


ſerver to think, that nature 1s plotting, by 
it, her own ruin. | 

. * Sic omnia fatis 
In pejus ruere, ac retro relapſa referri. 


Tuts may, perhaps, be the. firſt reflecti- 
on. But a further view will, ſoon, force us 
to alter. our ſentiments. Corruption is ob- 
ſerved to be the parent of vegetation. By 


the influence of the air, the putrified body 


is recalled from that ſtate ; and conſtitutes, 
again, the bland juices of vegetables. This, 
then, i is the circle, that nature has choſen to 


move in. To Sep.) it complete, i it o wiſe- | 


e 


Virgil Georg. 1. line 200. 
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70 AN ESSAY Parrl: 
y, ordained, that all vegetable and animal 
bodies ſhould, at laſt, end in this ſtate ; and 
their very diſſolution be attended with be- 
wu to mankind. 


S —— UV! as. 
Aiud ex alio reficit natura. 


Tuts a proceſs * not — with 
ſuch a variety of circumſtances in animal bo- 
dies, as in vegetable. Animals are, already, 
on the confines of putrefaction. But vege- 
tables have a. ſurpriſing change to undergo; 
and, therefore, the variety, attending it, ſtrikes 


us the more. Tour lordſhip has, no doubt, | 


often, obſeryed theſe changes, where a quan- 
tity of vegetables have been laid together to 
rot, or when a rick of hay has been ſtacked 
too green. I ſhall, therefore, only recall, 
to your mind, the principal circumſtances at- 
tending it, and the alteration that is made 
* it. Theſe are neceſſary to be known, in 
order 


117 Lucretius lib. 1. 
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order to underſtand the change in then mine- 
ral vater | ' 


Ix the ſoft recent parts of vegetables are, 
in the ſummer-time, heaped together, and 
the free circulation of air is obſtructed, a 
| ſharp ſmell, ſtill, however, their own, is firſt 


felt: they begin to be hot towards the 


middle: this increaſes, every day, more and 
more, in proportion to the preſſure, moiſture, 
and want of air, As the heat advances, they 
loſe their peculiar ſmell; and gain a fetid one, 
with a horrid cadaverous taſte. If the heap 
and preſſure be great, and the moiſture not 
over prevalent, the heat, often, burſts into a 
flame. When that does not happen, putre- 
faction runs its courſe, till the whole maſs is 
changed into a ſubſtance, very diſagreeable 
both in ſmell and taſte. This is always the 
ſame, however differen t the vegetable matter 
be; and refembles .corrupted animal fub- 
ſtances. | 
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Irx this putrified maſs is examined by chy- 
miſtry, it affords the ſame principles, that 
animal ſubſtances do, a fetid water, volatile 


alkaline ſalt, a thick ſtinking oil, and a pure 


earthy refiduum; principles! very oppoſite 


indeed, to thoſe 1 it contained, in a ſound ſtate. 
There ſeems no difference betwixt putrified 


vegetables and animal matter. The effect, 
then, of this natural proceſs is, to render the 
ſalts and oils alkaline, volatile, and fetid; 
and to reduce all ſubſtances, whether animal, 
or or vegetable, to the very ſelf-ſame principles. 


To account for all theſe changes, theory 


ſeems yet deficient. The common opinion 
is, that they are owing to the air, incloſed 
in theſe bodies, raiſing, by the ſtruggles it 


| makes to get free, an inteſtine motion: and, 


by this, the ſalts and oils are attenuated and 


rendered volatile. But this is only putting 
the difficulty a ſtep further off. The next 
queſtion mult be, What makes the air ſo fond 
of getting away? It is, generally, thought, 
that 
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| that the action of the external air is neceſſary 


to this change. This appears to me not well 
founded. For, I find that water putrifies, 
when kept, from all contact with the exter- 
nal air, by good corks ſealed over. The air- 
pump has led people into this notion. No 
putrefaction is obſerved, there, when the air 
has been exhauſted. From this a general 
concluſion is drawn. But it is unwarrant- 
able, as differing, in circumſtances, from the 
common proceſs. For, not only the exter- 
nal air is drawn off, but, with it, the inter- 
nal likewiſe. Liquids loſe it as the action of 
the air-pump goes on: and, if ſolids do not 
quit with it, directly; yet it will, immediate- 
ly, eſcape, when unfettered, before it has 
- wrought any change on the maſs. There 
is ſomething, in this affair, not well under- 
ſtood yet, nor, perhaps, ever will. 


Multa petentibus 
Multa deſunt, 3 


* Horat, lib, 3. ode 16. 
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is a maxim, my lord, as true in purſuit of 
knowledge, as in purſuit of riches. 


War Rs, when ſtagnatin g and expoſed to 


heat, undergo this change. Thoſe, from ri- 
vers, or wells, ſoon change their colour, taſte, 
and ſmell, and turn ſo fetid, that the ſeamen 
cannot drink them. The more impure they 
are, the ſooner they putrify. Thames-water 


ſpoils in a few days; but, when it comes in- 


to the hot countries, it, again, purifies itſelf. 
Marſhy waters, that contain the greateſt 


quantity of oily particles, by ſtanding on a 


fat earth, ſpoil ſooneſt. This change in wa- 
ters is owing to the different ſubſtances, that 
they have collected, from earth, air, vege- 
tables, or animals, and from the inviſible crea- 
tures that inhabit them. Theſe undergo 


the general proceſs, and · impart to the water 


their ſmell and taſte. But, being rendered 


volatile by it, they fly off; the earthy parts 
| fink to the bottom; and the water is left as 
- Pure, nay more fo, than it was at firſt, It 


does 


1 tho, aſd hand. ownp., foes a. PY 
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does not appear, that the elemental particles 


of water are ever altered: therefore, the 
ſmaller quantity of foreign ſubſtances it con- 


tains, the leſs liable is it to putrify. The 


time that different waters take, before they 
ſubmit to this change, gives a conſiderable 


inſight into their nature. Mineral waters 


have never, yet, been conſidered in this point 
of light, Experiment, always, rewards its 


pupils. 


1. ON the roth of June, a bottle of Dunſe- 
water was ſet in a ſouth window, expoſed to 
the ſun and weather: but was ſcarcely altered 
on the fifth of July. The ſame water, well 
corked and ſealed over, and placed in the 
room, was not altered in that time: but, af- 
ter this laſt had been kept for ſix weeks, it 
had a nauſeous ſmell and taſte. That which 
was expoſed, without the window, in bottles 


not corked, was no more altered than before; 


for the putrid particles flew off as they were 


Formed. 
2, THE 
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76 AN ESSAY Paxr II. 
2. Tus ſpecific oravity of the corrupted 
mineral-water was the fame with the vapid. 


5 3. Wirz the tincture of galls A deep 


| Burgundy colour was formed. What was 
expoſed, without a cork, ſuffered no alterati- 


on with the galls. This phenomenon ſur- 
priſed me not a little, when it was firſt diſ- 
covered. That it ſhould regain its ſteely ſpi- 
rit, after it was loſt, would have met, unleſs 
ſcen, with little faith. I cannot, poſitively, 
fay the preciſe time, that that ſpirit diſcovers 


itſelf; but it appears to be, with the begin- 


ning change to putrefaction. 


Tu reaſon of it, on the principles laid 
down, ſeems to be this. The inteſtine mo- 
tion of the water, acts, powerfully, on its 
contents; renders them ſmaller; makes them 
volatile, and fit to mount into the air. The 
fixt iron, which we will afterwards diſcover 
in the water, is attenuated by this action; re- 
duced into very minute particles; and ſo 


brought 


0 
>. 


#8 wo _ hos ® ws. ds. — 


- n 


Sect. V. ON DUNSE-SPAW. 77 
brought to a ſtate of volatility. To con- 
firm this reaſoning, we obſerved that its 
ſmell, taſte, and tincturing quality, went off 
in a very little time. Beſides, on calcining 
the refiduum, the magnet did not diſcover any 
Iron particles. This is a ſufficient proof of 
their '_omg volatilized. 


4. ON dropping ſpirit of nitre into it, no 


ny happened. 


1 No milkinels was obſerved with a ſo- 
lution of ſilver in ſpirit of nitre. 


6. A ** of quickſilver produced 
a yellow cloud; a yellow ſediment was ſoon 
precipitated. | 


7. SYRUP of violets was turned a little 
5 | 


3 


8. Tre bottles, when hat water is ; pour- 
ed out, have a gunpowder ſmell. A black 
powder i is found ſticking to the bottom. No 

oker, 
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oker, or red pellicles are to be ſeen. The 
black ſubſtance is, probably, ſome part of the 
iron that cannot be rendered volatile. 


9. To diſcover if there was any ſulphur 
in the putrified water, as the ſmell ſcemed to 
indicate, a piece of ſilver was put in it for four 
days. It appeared, when taken out, to be 
a little ducky. From this, it ſeems, now, to 
contain a very ſmall proportion of ſulphur. 
Shall we conclude, then, becauſe it is found 
in the putrified water, therefore it muſt exiſt 
in the water before corruption? The con- 
cluſion, my lord, would be too far ſtrained: 
eſpecially as this ſmall quantity may ariſe 
from another ſource. 


Tron, evidently, contains an inflammable 
principle. It is thus diſcovered. Iron, when 
ignited, or its powder dropt in the flame of 
a candle, ſparkles: : when corroded with the 
acid of vitriol, a ſulphureous ſteam ariſes from 

: 


= 
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it; and, if this ſteam be confined, by ſtop- 
ping the mouth of the bottle, till it is gather- 
ed in ſome quantity, and then , ſuddenly, un- 
ſtopped at the flame of a candle, it will take 
fire, and make a noiſe, like the exploſion of 
gun- powder. Whatever diſſolves the iron, 
lets the inflammable principle eſcape. Pu- 
trefaction has this effect. There is, then, no 


cauſe of wonder, that the putrified water is 


found to alter the colour of ſilver a little; 


for tho tinging of ſilver ſeems to be owing to 


the inflammable part of the ſulphur. Char- 
coal and an alkaline ſalt, fuſed together over 
the fire, form a ſulphureous ſubſtance that 
tinges filver black. This experiment ſhews, 
that the alteration of colour is made by the 
inflammable principle of the ſulphur, 5 not 
by its acid. We are led, by this, to obſerve, 
what a ſmall quantity of ſulphur, will diſco- 
ver itſelf, by its effects, on ſilver: for there 
was no more, in a bottle of water, than what 


could eleape from 2 half * of fixt ſteel. 
* Dr. 
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* Dr. Shaw juſt hints, That he diſcovered 
6 a ſulphur, in the putrified Scarborough wa- 
ce ter; but does not allow it to be a principle; 
e and ſuppoſes. it generated, as wine is, > Dy 
<« fermentation.” 


10. TREE Engh 72 pints of this. mike 
was evaporated, and gave three grains and a 
half of remainder. This, put on a red. hot 
iron, did not emit any ſulphureous ſmell. It 
contains, therefore, no fixt ſulphur. | 


11. Sons of this ref dium was calcined 
in the fire, but none of its particles were at- 
tracted by the magnet. Thus, we fee, that 
the fixt ſteel is rendered ſo volatile, as to leave 


the water altogether. | 
PART 


Vp. 136, he gives a promiſe, in this place, of Tome ex- 
periments on the putrified Scarborough water; but, to our 
misfortune, never has done it. wa 


PART .1 
SECTION I. 


T may, perhaps, be doubted, my lord, 1 
1 whether chymiſtry has been of great 
advantage to the practice of medicine. 
This diſadvantage has, certainly, attended 
it, that, for its preparations, ſimple medicines 
have been neglected; in which claſs moſt of 
our ſpecifics have been found, and in which 
we are to hope for more. But its uſe, in the 
theory of phyſic, and in natural philoſophy, 
can never be doubted. In the firſt it is very 
extenſive. Many natural operations of the 
body are explained by it; the tranſmutation 1 
of victuals into our ſubſtance; the formation 4 
of chyle; of bile; of the ſalts; of the oils; 
of urine ;; and almoſt all the changes that 
happen in the human compoſition. It opens, 
| likewiſe, to our view, the unnatural opera- 
tions in our bodies, if I may call thoſe of 
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diſeaſes by that name. The noxious effects 
of putrid effluvia; the conſequences of ſtag- 
nation in our fluids; the progreſs of fevers; 
and many other diſeaſes are ſet, by i it, in a 
clear light. 


To 8 pidlofopbyi it 7 been of vety 
great advantage. The varied actions of bo- 
dies are now deduced from their conſtituent 
principles. Chuymiſtry, properly managed, 
is the only ſcience, that I know, capable of 
diſcovering theſe. There is no other, that 
can teach us to difnite bodies; mix them; 
and obſerve the aferent effects that happen. 
There is no other that can transform cold 
bodies into fire ; fixt | into volatile; fluid into 
folid, and folid | into fluid; mild into corroſive, 
and corroſive, again, into mild. By thele we 
underſtand the operations of nature. The 
metallurgic, the dying, and ſeveral other arts 
have reaped great advantage from it. Ho 
far farming and cookery might be reduced 


within! its rules, and improved by it, would 
be 


Su. IJ. ON DUNSE-SPAW, 83 


be worth the conſideration of ſame, ingenious 


perſon. So far from being arrived at full per- 
fection, chymiſtry ſeems, yet, ſcarcely, out of 
its cradle. The experiments, already made, 
bear no proportion to the various trials and 
various mixtures that might be made. 


Taz opinion of the firſt chymiſts, who i. i- 
magined that ſalt, ſulphur, and mercury, were 
the only conſtituent principles of all bodies, 
has been exploded, for near a century. The 
firſt * chymiſts knew nothing of natural phi- 
loſophy, or its laws; and, what is worſe, 
were, I doubt, ſcarce honeſt men. They 
endeavoured to impoſe on the world, and 
haye been found guilty of falſchood. In their 
wild ſearch, however, after the ſovereign E- 
lixir, that was to make man as eternal as his 
Maker; and the philoſopher' s ſtone, that, by 
changing every thing into gold, was to ren- 
der him, almoſt, as powerful, many uſeful 


diſcoveries were made. The wild enthuſiaſm. 
of the firſt cultivators of this ſcience Was, 


Ky perhaps, 


by; 


* Baſilius Valentinus, Paracelſus, Helmont. 
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2 AN ESSAY / PARx II. 
perhaps, of more advantage to it, than the 
ſfow advances of more regular enquirerswould 
have been. At laſt Boyle appeared, and pla- 
ced chymiſtry on a rational footing. 


THERE is a great objection againſt admit- 
ting the parts, that are ſeparated, by the ex- 
treme heat of fire, as natural conſtituent parts 
of bodies: becauſe they may, by its action, 
be generated, or produced from other prin- 
ciples. Nor do our modern chymiſts aſ- 


ſlert them to be natural. Thefe are not, ab- 


ſolutely, however, to be rejected: for nature, 
we find, produces principles like thoſe which 
ariſe from fire. Alkaline ſalts are diſcovered 
in the German waters. Their title to be e- 
ſteemed natural, i is as good as that of the mi- 
neral acids; ſince the firſt is found unmixed, 
the laſt always attached to bodies. But 
there lyes no objection againſt admitting theſe 
parts, as conſtituent principles, which are ſe- 


parated by a heat no greater than that of a 


ſummer ſun. There | is no neceflity of ever 


uſing 
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uſing a greater degree in the —— of mis 
n waters. 7000 H 


Tas firſt part of this letter, my lord, was 
taken up in examining Dunſe-water by addi- 
tions of different materials. But this proof 
is not ſo certain, nor convincing, as the expo- 
ſing of thoſe very principles to the eye. This 
is the buſineſs of Analyſis. By the former 
ſet of experiments, we had a great probabili- 
ty, that this Spaw is a compound of air, wa- 
ter, ſalt, earth, and a chalybeat principle: if 
we can ſeparate theſe parts, ſo as to expoſe 
them to the eye and examination, we ſhall 
baus a complete evidence of their reality. 


I. ONE pound Engliſb weight, which! is 
thirtcen ounces and a half apothecary, was, 
at the well, put into a retort, and ſet in a 
gentle ſand heat, with a receiver luted to it. 
The water was ſcarcely hot, when ſomething 
came thro' the luting, and expanded it ſo, 
that i it obliged me to make it faſt with brown 
Paper: What was in the retort, ſoon, turn- 


cd 
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ed of a light reddiſh colour; and a red filmy 


ſubſtance like a ſpider's web rolled together; 
fell to the bottom. After all had come over 
into the receiver, that would, with this gentle 
heat, I found, in it, thirteen ounces and two 


drachms of water; and, in the retort, one 


grain and a half of re/iduum. Thus almoſt 
two drachms had eſcaped. . 


2. To find out n it was that went off 


| milden, the beginning of the ſame proceſs 


was, again, repeated. After this ſubtile mat- 
ter had paſſed thro' the luting, and a very 
ſmall quantity of water had come over into 
the receiver, I ſeparated the glaſſes, and tried 


the water int the retort and receiver with the 
tincture of galls, but no change of colour 


happened. So that this ſubtile matter ap- 
pears to have been the chalybeat an with 
tome air and water. | 


1.9% Two pound Engliſh, or tient ſeven 
ounces apothecary, was evaporated, in a ſand 
heat, not exceeding the warmth of the fun, 


It 
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It turned, in a little time, of a ſtraw colour, 
and depoſited reddiſh floating pellicles, that 
touched the bottom, but did not ly on it. 
After all the water was evaporated, the refi- 
duum weighed two — and three fourths 


of a grain. 


4 Taz colour of the ref hs | is like 
high-coloured ſnuff. It feels gritty betwixt 


the teeth. A very nice taſte can diſcover 


ſomething faltiſh in it. It appears, in the 
| microſcope to bean opaque body, intermixed 
with „ nn ; hols, ' 


were falt. 


5. Tyz re Gum I . into the 4 2 2- 
gain, and ſet it in a pretty ſtrong ſand heat, 
It, ſoon, ſeparated 1 into two different ſub- 
ſtances ; and theſe took two different poſts. 
A grey earthy part lay at the bottom, A- 
bout two inches up the ſides of the glaſs and 
round it, there was a whitith circle, that ſtuck 
Faſt, It taſted ſaline and like ſea falt, The 
| "oy der on the bottom ſeemed earth. 


6. THIS 
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6. Tris faline circle was diſſolved in dif- 
tilled water. Being evaporated, I found, at 
the bottom of the cup, one grain of a ſub- 


ſtance. that looked like fine earth, yet taſted 


ſomewhat faltiſh, and above ita circle of red- 
diſh falt, that weighed about half a grain, 
and was the ſixth part of the whole. 


7. To diſcover if there was any fixt ſteel 
in the re/iduum, I ſublimed it with Ammoni- 
ac falt. The flowers after ſublimation ap- 
peared of various colours, but moſtly black- 


iſh, as the martial flowers do; and had a very 


ſtiptic taſte. Spirit of wine, in three days, 
drew no martial tincture from them. Galls 


had no effect on this tincture: nor the load- 
ſtone on its reſduum. No concluſi on can 


be drawn from this experiment. 


8. SOME of the rgduum was calcined in 


a ſtrong fire. It had, after calcination, an 
iron colour; and, by the magnet, ſhewed 


great plenty of iron particles, which it did not 


before i igni tion. 
9. Ts 0 
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9. To diſcover the proportion of fixt ſteel 
in the calcined reſiduum, I diſſolved three 
grains of it in water, and poured it off, when 
the- firſt and heavieſt parts had juſt fallen to 
the bottom, but before the light earthy could 
arrive there. This was repeated till the wa- 


ter came off clear. Ihe remainder was at- 


tracted, wholly, by the loadſtone; and weigh- 


ed one grain and three fourths. "Theſe three 


grains were ſeven before calcination. Thus, 
about the fourth part of the reſiduum ap- 
pears to be fixt ſteel. As ſome of the earth 
might have been attracted along with the 
ſteel, the following experiment was tried to 
make the affair more certain. 


& | 10. E fry five grains of calcined reſiduum, 


that made, before calcination, two drachms 


and twenty four grains, was put into a rever- 


beratory furnace, with an equal quantity of 


common flux and charcoal powder. After 
it had ſuſtained the ſtrongeſt fire for half an 


hour the crucible was taken out; but no iron 


Was. found fuſed at the bottom of the cru- 
M Cible, 
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cible, nor did the magnet attract any par- 


ticles from it. In this experiment the iron 
ſeems either to have paſſed thro' the pores 


of the crucible, by the extreme heat of the 
fire, or to have been perhaps deſtroyed by 
too 2 a quantity of the common flux. | 


Tran we might diſcover, whether there 


Tough any * fixt ſulphur, 


11. Tux reſduum was rabbed, for ſome 
time, on ſilver, but no blackneſs was pro- 


duced, 
12. Sons 


* . Cnzover diſcovered a ſulphur i in the reſi- 
duum of the Spaw- waters. From 100 pound of the Geron- 
ſter, he got a half ounce of glutinous earth, that was fat on 
the fingers, detonated with ſaltpetre, and emitted a ſuffocat- 
ing vapour like ſulphur. 


Tus reſiduum of 100 pound of the Pohon gave an ounce 
of ſulphurcous matter. 


' From the reſiduum of 100 pound of Tonnilet he got 
two drachms and a half of red ſalt, that would not dry for 
being unctuous: it detonated with ſaltpetre like common. 
ſulphur. ; 


* - 


From the reſidaum of a like q quantity of the Sarveniere, 
no-mention is made by him of any ſulphureous body. 


| 
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2. SOME of it was put on a red hot iron: 

It ſparkled, like ſnuff thrown in the fire, but 

did not emit blue, or ſulphureous flames. 


Poo 


mixed with ſixteen grains of it, and put o- 
ver the fire. This was infuſed, afterwards, 
in ſpirit of wine, for four days. The tinc- 
ture never turned red; nor did any milki- 
neſs or precipitation happen, on a mixture. 
of ſpirit of nitre. 


Tus, we have been in ſearch of a vola- 
tile and fixt ſulphur, by all the experiments 
that are ſaid to diſcover it: but in vain. Shall 


I therefore deny that there is a ſulphur in. 


it? no, my lord: the concluſion would be 


too ſtrong. I can ſay no more, than that 


theſe experiments have not been able to diſ- 
cover any. TI ſhould look, however, on any 
perſon, aſſerting its exiſtence, without a proof 


by experiment, as very oppoſite to the cha- 


racter of a candid enquirer into truth. 


As 


13. A DRACHM of oil of tartar p. d. was 
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2 AN ESSAY Plxr II. 
As to the ſmell and taſte of ſulphur, which 
ſome find in this water, I muſt obſerve, that 
theſe ſenſes are very deceitful. ' The Ger- 
man-waters taſting acid and ſharp, when they 
are juſt the oppoſite, is a ſignal proof that in- 
ferences, drawn from the ſenſes; are fallaci- 
ous, when truſted to alone. Many bodies, 


we know, that contain no ſulphur, have this 


ſmell. Sea-water, when putrid, ſmells like 


rotten eggs. And how do we know but 


ſteel, or any other matter may be ſo model- 


ed, as to produce the ſame effect on the 
ſenſes? . 


Surrhun has two very Wu and! op- 


Polite ſmells. When burnt, it ſends out a 
ſuffocating vapour, that is very uneaſy to re- 


ſpiration : this proceeds from its acid; and 


is not what we have to do with at preſent. The 


other is, when it is joined and opened by un 
alkaline ſalt; then it has a peculiar ſmell, 
ſomething like rotten eggs. This is owing 


to its bly part, after the acid has been at- 
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tracted by the alkaline ſalt: hence ariſes the 
ſmell of gunpowder when burnt, the alka- 
line ſalt in the nitre operating, in this man- 
ner, on the acid of the ſulphur. It is this 
fœtor that is ſuppoſed to be in Dunſe-ſpaw. 
But as no alkaline ſalt is diſcovered in it, this 
ſmell, if any ſuch it has, ariſes from the in- 
flammable part of the iron itſelf. How little 


will do this, the ſubtile effluvia of bodies, that, 


for years, ſend their odorous particles a great 
way round, without any loſs of ſubſtance 
worth mentioning, evidently demonſtrate. 
But this little, that eſcapes, perhaps, from the 
ſubtilized iron, can, in no ſhape, merit the 
title of a principal, or conſtituent part. 


: _ WHETHER there is any other ſubtile mat- 
ter of an ethereal kind, or unknown ſteams 
raiſed by central fire, joined to this water, 
may admit of a queſtion ; but it is not ſo ea- 
ſy to come to a concluſion with regard to it. 
What eſcapes experiment, has not eſcaped 
theory, But, as we are ſure of nothing with- 
917 out 
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out the firſt, we ſhall never admit any. thing 


on the credit of the laſt alone. The analy 
fis, that we have purſued in this ſection, has 
diſcover ed, to the Ce, air a Water, ſalt, earth, 
and ſteel to be the principles that go to the 


compoſition of this mineral ſpring. Each 


of theſe deſerves our conſideration i in parti 


cular. 
SECT. I. 
© be ; - HE different methods, that diſcover air 


in mineral waters, and which I pur- 
ſued | in the examination of this, are theſe: 


1. Wn "ER is be fone the well, 
in a glaſs, we are to obſerve whether any air- 
bubbles mount from the bottom to the ſur- 
face, and fo eſcape. A few of theſe are to 
be ſeen in Dunſe- water. In the German- 
waters, eſpecially thoſe of the higher Germa- 


ny, theſe air- bubbles arc in great quantity. 
A glaſs of Selſer-water, freſh from the well, 
ſeemed as brisk and ſparkling, as a glaſs of 


Champaign ; 
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Champaign ; and appeared; to the taſte, ſo 
like'it, that, had I not ſeen ir taken from the 
fountain, I ſhould have deemed it rather wine 
than water. This great quantity of air is, 
probably, the cauſe of that delicious cuts 
throat taſte, as Champaign drinkers expreſs it, 
in theſe waters. All fermented liquors, that 
have ſtood any time in bottles, contain much 
of this aereal principle, and produce the ſame 
ſenſation. Or, perhaps, what raiſes and be- 


gets the air, may cauſe the taſtdee 4 4 


- 2, Ir mineral-water, juſt taken from the 
well, is obſerved to be much lighter than the 
common ſort, then it is, generally, thought. 
to contain more air. Dunſe-water is heavi- 

But this proof, for ſeveral reaſons, 1 is not 
to wil depended ON. 


3. WHEN a FIRES of the mineral wa- 
ter is put in a bottle with a long neck, if the 
water, after it has been kept for ſome time, 


is n to ſubſide, this is a ſign, that a 


quantity 
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ous particles, and kept them ſeparate ; but, 
after it has made its efcape, they approach 
nearer, and the ſurface ſinks. In this way 
Dunſe-water difcovers no air. 


4. FREQUENT eructation, after drinking 
any fluid, diſcovers the aereal principle; for 


com mon water has no ſuch effect on us 


Nothing of this kind is felt on — 
lun 


3. Lr a bottle be almoſt filled with mi- 
neral - water; ſhake it for ſome time; keep- 


ing the mouth of the bottle well ſtopt. If 


there is much air in the water, it will ruſh 


out with a noiſe on unſtopping the bottle. 


Dunſe- water diſcovers very little air in this 


way. 


6. LI qui ps, that contain much air, oft- 


en burſt the bottles. But this water never 
does. The German - waters are allowed to 


ſtand, 


PART II. 
quantity of air was lodged between the aque ; 


a at 


nd i © 
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tand, for ſome time, uncorked, that the air | 
1 2 n e 


FS Warn water, containing much air, 1 

is put over a fire, there is à great agitation 4 
and expanſion from the rarefaction of the 4 
acreal particles. Thus, water that contains 44 
moſt air; heats ſooneſt. Dun/e-water, put Qs | 
ver a **. 2G did not * | * 1 


8 8. enn! is not a better way to diſco: 5 
ver the quantity of air, than by the air- pump. 
When, by it, the preſſure of the atmoſphere 1 | 
is taken off, and. the water eaſed of an in- $ 
cumbent load, the particles of incloſed air 
join, recover their properties, and eſcape in 


form of air-bubbles. In this way moſt of 
the fixt air is extracted, and becomes viſible 


to the eye. Dunſe-water diſcovers, by this 4 
experiment, more air, than common water 4 


does. 


O mixing Rheni/ſh wine and fugar with 
ine German waters, an ebullition, immedi- 


N ately , 
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ately, ariſes, and a great quantity of air flies 
off. Thus air is, indeed, produced, but, it 
ſeems, rather from the alkaline ſalts and acid 
of the Rheniſh, than from the water itſelf, 
This experiment is, therefore, deluſive. 


ALL theſe experiments allow the air to 
eſcape ; and, therefore, afford no juſt mea- 
{ure of its quantity. To attain this, we muſt 
catch the air, and exhibit it to the eye. An 
ingenious * gentleman, to whom the world 
is indebted for a train of experiments, has 
taught us a way to meaſure the quantity of 
air in all fluids. Following his method, 


9. 1 PLACE D an inverted bottle, full of 


this water, in a glaſs ciſtern, containing the 
ſame: 


* Dr. STEPHEN HALEs. By this method he got from 
54 cubic inches of well water, one cubic inch of air, From 
. Briſtol and Holt water the ſame. From Pyrmont twice as 
much. A good quantity from Spaw and Tunbridge. A great 
deal from bottled beer. From Ebſham and Acton little more 
than from common water. From Bath very little. Had he 
informed vs of the preciſe heat and time, that theſe quanti- 
ties were ſeparated, we could have compared Dunſe-water 
with them, 
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ſame water. The ciſtern was ſet in a kettle 


of water, heated to the degree of the hu- 
man body. In half an hour, about the eighth 


of a cubical inch of air was generated and 


collected in the upper part of the bottle. 


10. DR. Shaw gives us a method of catch- 
ing the air, better fitted for our purpoſe, as 
we can handle and examine it in what ſhape 
we pleaſe. A bladder, well oiled on the out- 
ſide, is to be tied very cloſe to the neck of a 
bottle filled with the mineral water ; care 
muſt be taken to admit no external air, and 
the ſides of the bladder ſqueezed cloſe toge- 
ther. As the air ſeparates, the bladder is 
blown up. This experiment being made on 
a bottle of Danſe-water, expoſed to a gentle 
heat, equal to that of the human, for an 
hour, the bladder contained about the eighth 
of a cubical inch. The ſame bottle was ex- 
poſed to the atmoſphere for nine days, and 
produced two cubical inches. 


Ar R, 
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Ar R, collected from the water in this way, 
appears to be elaſtic, and capable of rarefacti- 
on and preſſure, ſo far as I obſerved. It o- 
vercomes the whole force of the atmoſphere 
by diſtending the bladder, and muſt be in 
equilibrium with it. It ſeemed to be of the 
ſame nature with our atmoſpherical air. 


Tux manner of its formation appears to 
be this. Steel contains a. great quantity of 
this flaid in a fixt ſtate, which makes its ap- 
pearance on any diſſolution, or ſeparation of 
its parts. When it is diſſolved by the mine- 
ral acids, a great quantity of air- bubbles, con- 
tinually, eſcape. The ſame happens, tho 
in a ſmaller degree, when the particles of 
ſtcel are * leparated by water,” In this laſt 
way, a ſmall portion of air, more than that of 
common water, is generated. I rather chuſe 
to deduce its exiſtence from fixt air, than 
from particles of iron, thrown off, and ſo be- 
coming repellent air, tho? it is the opinion of 
ſome + great men. Air ſeems to be fo ge- 


4 #954 neral 
Vid. part 2. ſect. 6. f Sir Iſaac Newton, Hales, 


StcT. II. ON DUNSE-SPAW. 101 
neral an element, ſo uſeful, with qualities fo 
uniform and certain, that tis probable it was 
created, in the beginning, a body diſtin& 
from all others; tho' capable of change, yet 
always ready to return to its old form, 


* Nibil antiqua lege ſolutum 
Li ** proprie ſtationis Opus. 


GREA feats, I obſerve, are eps from 
the oſcillatory motion of this air, ſo plenti- 
fully contained in ſome waters, after it has 
entered the veſſels. The effects of this are 
deduced from the effects of common air. 
+ Authors ſay, that it enters the fine veſſels, 
opens obſtructions, and cleanſes all the canals 
of the body. I ſhould, hardly, my lord, dif- 
fer from them, or doubt of theſe effects, were 
T not backed by all the writers on natural 
philoſophy. From them we learn, that air, 
fixt in bodies, loſes its elaſticity, and is no 
more 


* Boethius, lib. 1. metr, 5. Hoffman, when he aſ- 
ſigns eſſects to the aerial ethereal principle, ſeems, evidently, 
indeed, to mean the ſpirit. De element. a4. miner. exami- 
nandis, parag. 14. 
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more a real active element. Such is the ſi- 
tuation of that in our fluids ; which, not be- 
ing elaſtic, can have no oſcillatory motion, 
or expanſive force. If it had, the effects 
would be terrible. For the expanſion of air, 
from the freezing point, only, to the heat of 
ſummer, is in the proportion of ſix to ſeven. 
As our bodies contain more air than an equal 
quantity of the atmoſphere, and the winter 
cold is often far beyond the freezing point, 
we would be torn to pieces, if the air, mixed 
with our fluids, ſtill enjoyed the power of ex- 
panſion. Beſides, we find, that air, injected 
into the veſſels, proves certain death. 


FA To put this queſtion beyond all doubt 


by experiment, I catched ſome blood in the 


ſmall gut of a fowl, as it flowed from a vein, 
taking care to admit no external air. The 
gut being cloſely tied, was put in a glaſs, from 


which the air was, immediately, extracted. 


But the gut, full of blood, did not ſwell af- 


ter the preſſure of the external air was taken 
off. 
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off. This ſhews, that the air contained in 
the blood was not rarefiable or elaſtic. 


: Ir appears, that air never ch. as air in the 
human veſſels; 1 and, therefore, as to theſe 
effects, it matters not, whether mineral wa- 
ters contain much, or little of it. Shall I, 
then, deny the fixt air any power over our 
frame? no, my lord: but till that! is once aſ- 
certained, tis impoſſible to fay, whether a 2 
greater quantity of it, than uſual, in the blood, 
will do good, or harm. It may, perhaps, af- 
ſiſt the animalization, or tendency of our flu- 
ids to putrefaction: but as this is uncertain, 
and the common quantity of air ſerves very 
well the common purpoſes of life, T muſt 
doubt of any advantage a greater ſhare of i it 
would be to the human frame. 


Bur the effects of too much air, in the 


firſt paſſages, is but too plain. There it pro- 


duces eructations, pains, ſwellings, ſpaſms, 
convulſions, as the hiſtory of thoſe mineral 


waters, that contain much of it, ſhow. To 
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prevent theſe effects, hot carminative medi. 
cines are taken along with-them. Is this 
then a principle to be wiſhed for in great a- 
bundance? by no means. As this ingredi- 
ent can be of no ſervice in the habit of the 
body, and can do much harm in the ſtomach 
and inteſtines, Dunſe- water is, certainly, ſo 
much the better, the leſs it contains of it. As 
2 proof of this, I know no ſuch effects hap- 
pen on drinking it, tho' no preventives are 
uſed, as, frequently, do i in a courſe of the 
German waters. 


Fa rer. + 
. s fair and varying ſcene of nature is 

upheld by change; and change is ef- 
fected by motion. Were all bodies fixt, it 
would require great force to make their com- 
ponent parts alter their ſituation; and they 
vvould retain, for ever, the ſame unvaried force, 
unleſs expoſed to the violence of attrition. A 
fluid body, therefore, that moved with eaſe 


ütſelf, and would be the cauſe of motion in 


others, 
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others, was abſolutely neceſſary, in the ſtruc- 
ture of this globe; for it was deſigned to be 
comely and uſeful to its inhabitants. Wa- 
ter anſwers this purpoſe. It divides, imbibes, 


tranſports the ſolid parts; and, by applying 


them elſewhere, is the cauſe of increaſe and 
vegetation. It is no leſs neceſſary to putre- 
faction, the other great change in nature; 
which, without this element, can never go 
on. The life of animals and circulation of 
their juices depend on it. The greateſt part, 
both of vegetable and animal ſubſtances, is 
found to conſiſt of pure water. The mine- 


ral kingdom owes, perhaps, in ſome meaſure, 


its ſtability to the want of this principle. So 
general and uſeful a part of the works of na- 
ture demands our conſideration. 


WHAT was ſeparated by diſtillation from 


the Dunſe-water ſeemed to be pure elemental 
water. A ſolution of ſilver in ſpirit of nitre 
made no alteration in it. Nor did galls. The 


colour of ſilver was not altered by lying ma- 


O ny 


—— 


4 l 2 
2 4 * I 
* —— — — — — , 
— 6 2 — 
< PULL 
re 


2 - — — — — 1 — 
— EEE — — . - — — — — — nd - 
_ > _—_— — = . — — 3 my > ug = ITT. 2 2 „ Mes — = — — - f —— Ie by : 1 — — : * 2 — — — 
—— — r EINER EC TSS. IF. TA. * r Th tw 5 So. 2 5 Lk — > iy —— < — — — 3 S — — _ — ox hs. —_ = 
= I . 8 8 ud 3 > = = ECM 34 — ß — . ͤ EN 
5 ery, oe. mw c — — — ——— > — — —— - — — — yt — 2 — — — Z r 5 . -— Sh - — — —— 
— . — — — — — — 5 — oo INTL => * — — — 2 ps 5 * — IS $ oy — — amend 2 — — — 5 FEY" ow — — . 
. 3 K — - 7 - - £54 766 IS - r 9 —— j ne edn os Deg, 0s — — — — 


—— 
— 28 


— 


8 

— — 
. — Af . > 
Wn pe. — 
— — — 


8 
222. 4 


£5 


* — 2 — 
4 - 

— — — ——— 
— — 


eros ore or xe 5 wr - — 
N 5-2 ., — - 1 
. . 2-5; rs —— 


< * A 4. 
- r a - 
LI. nr gan 
— * — — - þ- 


> 


r 
— OY * > 


. — — 5 * 
ay pal a? - 2 
„2 - 1 
9 . — 


10 AN ESSAY Pax II. 
ny days in it. Nothing impure or * hetero- 
geneous appeared, on trial, mixed with it. 


Ox of our greateſt modern phyſici- 
ans aſſerts, That the good effects of mineral 
waters depend, not on their ingredients, but 
on the elemental water. As a proof of this, 
he informs us that ſeveral wells in Germany, 
of very great fame, contain no mineral par- 
ticles, but draw their virtues from a pure light 
water alone. Of this kind are the Toplicenſes, 
Schlanginbadenſes of Heſſe, . Friginwalgenſes, 
and others. Theſe can boaſt of nothing 
chalybeat, earthy, or faline, and yet- have 
great virtues, uſed internally, or externally. l 
They are lighter than rain water, and leave 
no ſediment on evaporation. Altho' this 
concluſion is puſhed rather too far, yet it 
cannot be denied that much depends on the 

| purity 


* MINERAL waters diſtilled haye diſcovered their quali- 
ties. Monſ. Chrouet ſays, That what was diſtilled from the 
Geronſter a ſecond time was bitter, and had a ſulphureous 


ſmell; what came from the Pohon was ſharp, aud had no 
ſmell of ſulphur. 


T Horrman de a et acidul, uſu et abuſu, parag. 6. 
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purity of the watry principle, and that it is 
of ſervice, not only as a vehicle to the o- 
thers, but as an active part. 


WATER is allowed, by all the writers of 
natural philoſophy, to be a very ſubtile bo- 
dy: even more ſo than air. It has penetrat- 
ed the * pores of gold. It is probable, then, 
that there is no vaſcular part of the human 
body, how minute ſoever, which this conſti- 


tuent part cannot with caſe paſs through. We 


can with no juſtice refuſe it a circulation 
through the nerves, if they are pervious, as 
they ſeem to be. It muſt be the moſt general 


circulating principle of our fluids, and ſerve 


as a vehicle to the reſt. As its uſe is great, ſo 


its deficiency muſt be as greatly felt. When 


this happens in a particular place, then an 
obſtruction is formed: but if the caſe be ge- 
neral 


* To diſcover whether water could be compreſſed into 
narrower bounds, the Florentine ſociety made a hollow globe 


of gold, filled it with water, and ſqueezed the ſides together 


with the utmoſt force of machines. The water was not com- 
preſſed, but forced throꝰ the pores « the gold, and appear» 
ed like'dew on the ſurface. | 
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neral with the whole fluids, as ſometimes 


happens in inflammatory fevers, when their 
oilineſs rejects the water, moſt horrid ſymp- 


toms ariſe, and death treads faſt at their heels. 


OBSTRUCTIONS, under which name 
moſt diſeaſes rank themſelves, ariſe from the 


_ cloſe attraction of the more ſolid parts, while 
the fluid are preſſed out. Water ſeems well 


fitted to remove them. Its ſubtility carries 
it every where; its diſſolving power opens; 
its fluidity waſhes away; its blandneſs ſheaths; 
while its continual ſecretion carries off all un- 


natural concretions. If obſtructions can be 


opened by art, this ſeems to bid the faireſt 
chance for being the inſtrument. All theſe 
good effects we are to expect from this prin- 
ciple of Dunſe-water, which is very ſoft, and, 


after the precipitation of the mineral parts, 


light as the pureſt rain water. I imagined 
that its paſſage thro' the marly bed might 
give it that ſoftneſs, and found, by experi- 


ments, that water, hardned by a ſolution of 
| I 


< 
* 
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ſea ſalt, was made more ſoft and leſs ſalt by 
a mixture of marly earth. 


As 4 ab dende fountain always ſup- 
plies your lordſhip's own cup, it will not be 
diſagreeable, I ſuppoſe, to be informed, what 
are the criterions of good water; what the 


properties of its different kinds; and in what 
manner they may be beſt mended when bad: 


a ſpeculation very uſefulto mankind, but more 
particularly to one of your lordſhip's tempe- 
rance. Hippocrates thought this ſubject not 
unworthy his conſideration, and has left us 
a few good obſervations on the effects of dif- 
ferent waters. * Some of great character a- 


mong the moderns have attempted chis ſub- 


ject. 


Good water is known by the following 


properties : 


Ir has neither colour, taſte, nor ſmell; for 
theſe diſcover a mixture of other bodies. 


IT 


* Boerhaave, Hoffman, 
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+ Ir is light, This appears by its quick 


heating and cooling: but more. certainly by 


the hydroſtatical balance. The hydrometer, 


with a long neck, divided into different de- 
grees, to mark its different depths, anſwers 
very well the purpoſes of common life. The 


Ightneſs and gravity of common water, I find, 


depends not on the quantity of air contain- 
ed in them, but on a mixture of earth and 


fa falr, which are found more or leſs in al- 
moſt all. On mixing both theſe materials 


with water, J found it ſpecifically heavier. 


I muſt be light on the ſtomach by a quick 
and eaſy paſſage out of it. This levity is 
very different from the former; for water 
heavy in the balance may be very light in the 
ſtomach. This ſeems to depend on great 
purity, or, perhaps, a ſpirituous principle. 
The ſenſation is our only teſt of this quality. 


TEE longer water remains in an uncor- 


rupted ſtate, the better it muſt be. The pro- 


vege- 


greſs of Putrefaction | is in Proportion to its 


a6 


Skc r. III. ON DUNSE-SPAW. 171 


vegetable, or animal contents. Hence rivers, 


that waſh great cities, and ſtanding waters, 
are, of all others, the molt liable to corrup- 
tion. 


To be ſoft is one of the chief deep 
in the offices of common life. The hard- 


neſs of water, I find, depends moſtly, if not 


entirely, on ſea falt : for water, that eaſily diſ- 
ſolves ſoap, is hindered from doing | it by a 
mixture of ſea ſalt; even after ſoap is diſſolv- 
ed, the equal ſolution is curdled by an addi- 
tion of that ſalt. As the ſame effect happens 
betwixt ſalt of tartar and ſea falt, the curdl- 
ing of ſoap muſt, ſtill, be owing to the acti- 


on of theſe two. From this we can eaſily | 
account why hard water ſhould be ſuch a 
friend to the ſcurvy. The criterions of ſoft 


water are, that it brews well; boils peaſe with- 
out making them hard; diſſolves ſoap equal- 
ly; and waſhes dirt entirely out of linnen. 
We muſt take care, however, not to miſtake 
a degree of putgelaction for ſoftneſs, for we 
lind water ſoftens in its tendency to corrup- 

tion. 
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112 ANESSAY PAR II. 
tion. Hard water may agree beſt with ſome 
conſtitutions. - _ mA 

I ſhould not turn turbid with a ſolution 
of ſilver in ſpirit of nitre ; nor milky with 
oil of tartar p. d. or cloudy with a ſolution 
of ſugar of lead in water. Theſe changes 
diſcover a mixture of ſaline and terreſtrial 
ns. 


\ Keats. The ſmaller proportion of ter- 
reſtrial particles it contains, ſo much the bet- 
ter. Water can never be got entirely free 
from them: not even rain water. Vet, there, 
they make but an inconfiderable part. Se- 
veral ſprings approach near it. This purity 
is known from its leaving no incruſtations 
on the ſides and bottoms of kettles that 

have been in long uſe. But the moſt cer- 
tain method, to diſcover the proportion of 


pure element to the ſolid part, is evaporati- 
g on: 


+ Harxs tell us that there is a ſpring in the palace yard 

. of Hampton-court, that left no rn concretions on a 
kettle, in which it had been boiled, without m_—_— for 
fourteen years. 
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on: by that the whole is made viſible and 
capable of weight. The nearer it approach- 
es to rain water, ſo much the better. 


Tus, my wink, are the ſigns of good 


water; and, thus, every one, who is as much 
concerned as your lordſhip, can, with eaſe, 
diſcover, whether that, which he uſes, is ſo, 
or not. I have given no rules but what may 
be eaſily underſtood, and as eaſily applied. 
It is to be regretted, that we have not a natu- 
ral hiſtory, on this ſcheme, of all the waters, 
whether well, fountain, or river, in every 
county; their defects might, in ſome meaſure, 
be corrected, and the inhabitants reap the 
benefit. 


WATER in general is divided into theſe 
claſſes; rain, fountain, well, river and lake. 
The character and properties of each is worth 
the inquiring into. 


TRE air contains every thing that can be 


made volatile by the ſun, fire, ſubterraneous 
=; * heat, 
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114 - AN.ESSAY PaRx II. 
heat, putrefaction, fermentation, attrition, or 
efferveſcence. And, therefore, different ſalts, 
oils, ſpirits, earths and metals, too, are, con- 
tinually, floating in the atmoſphere. Rain, 
that aſcended in form of vapour, floated in 
it, and again deſcends, muſt contain all theſe 
different bodies. As theſe effluvia alter, ſo 
muſt rain. It is very different, therefore, 
in different ſeaſons- ; very different in drought - 
from what it is in moiſt weather; very dif- 
ferent after thunder from that which falls at 
any other time. This water at beſt is found 
impure ; contains often the ſeeds of many 
plants; + when kept, changes into a thick 
mucilaginous body ; and putriftes ſoon. It 

however, in general, better than moſt 
fountain water. It is very light, heats and 
cools ſoon, diflolves ſoap eaſily, and has 
ſcarcely any ſediment, when it is gathered at 
a diſtance from any city ; for the ſmoke of 
towns defiles it much. It is thought to be 
beſt in the eaſt and ſouth winds, and in the 
— , = :- 1 month. 


| + BokxnAAvx found in it the ſeeds of the Alga fluvia - 
tilis, and the Fungi, 


any 


> 
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month of May, being then replete with he 
fineſt effluvia of the earth. 


3 
« 4 


RAIN, having fallen on the earth, ſinks a 
few feet, glides along the ſandy ſtratum, to- 
wards the more depending places, till it finds 
an exit, and then appears, again, in ſprings. 


Hence they are moſt common in thoſe val- 


lies that are ſurrounded by hills. Swifzer- 
land, the higheſt country in Europe, gives riſe 


to the greateſt rivers in France, Germany, and 


Tah. Rain ſtrained, thus, thro ſand, which 


is nothing elſe but a quantity of irregular 
flints, fitted to intercept all heterogeneous 
particles, muſt appear more pure, if it met 
with nothing diſſolvable in the way. But it 
can ſcarcely miſs of this: and therefore comes 
out more impure; ſometimes medicated . 


nay even poiſonous. Itis, in general, hea- 


vier than rain water; contains ſea-falt; and 


depoſites feces ; eſpecially, when boiled. 


Springs that come from calcareous ground, 


or rocks, are obſerved to be hard and bad: as 


are likewiſe thoſe in the neighbourhood of 
hor 
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1185 AN ESSAY Pax II. 
hot wells. What paſſes thro' ſand and gra- 
vel is the beſt, for from theſe i it can take nd 
tartarine qualities. 


Pi T well-water differs very Little. 8 
fountain in origin, being ſtrained thro' the 
ſame ſandy ſtratum, which is commonly found 
ten or twelve feet below the ſurface. But as 
it does not run like ſprings, tis more impure. 
Reſt gives it a degree of corruption, that foun- 
tains are ſtrangers to. Well-water is always 
harder when low, than when full, from a 
greater quantity of ſea- ſalt: and all-wile the 
regulation is! for, then, the water tends 
faſter to corruption from the ſcanty ſupply, 


Rivers owe their origin moſtly to 
ſprings; and muſt have their qualities. But 
as they are inhabited by fiſh ; as they ſweep 
the plains; as they receive the filth of great 
cities; as they are expoſed to all animals; 
and as their ſubtiler parts are exhaled, they 
muſt be, conſiderably, more impure than the 
Fortavr: They differ; according to their cir» 

cumſtances, 
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.cumſtances, from one another ; nay, often, 
from themſelves. Such an odds there is in 
their ſpecific gravity alone, that a bark, which 
can keep above water in the Mayne, will ſink 
in the Rhine. So nothing can be ſaid about 
them in general. They are commonly more 
impure; ſofter; lighter; and more inclinable 
to putrefaction, than fountain- water. 


Tux water of lakes, moraſſes, ſtag- 


nating canals, ditches and bogs is ſuppli- 


ed by ſprings and rain. Theſe are replete 
with the impure ſlimy ſubſtances from the 
earth; the ſalts and oils of the acrid plants * 


that grow in them; whatever air can give, 


and winds can bring; or whatever fiſhes, ox 


other animals leave behind. Thus, it is the 


moſt impure of all; and always prone to 


putrefaction, when favoured by the heat. In- 


ſtead of containing inſipid bland juices, it 
It i mail 


: * Tas plants, that grow in ſtagnating waters, are, ge- 

| nerally,' of a ſharp nature, and ſome of them even cauſtic, 

As the Acorus, Arum, Aconitum, Cicuta aquatica, Naſtur- 
tum aquaticum, Perſicaria acris. | 
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muſt be full of acrid and volatile. Hence 
the country around is always unhealthful, 
from theſe volatile parts flying off; and fs 
viſited, in great heats, with epidemic and 
peſtilential diſeaſes. Theſe are the unfitteſt 
of all for uſe. They are the moſt acrid, 


moſt impure, and moſt panderous of all - 


Waters. ̃ 


As in many places, eſpecially the low and 
flat counties, no good water can be found; 
it may be of benefit to their inhabitants to 
learn the art of rendering them pleaſant and 
healthful. The chymical methods of di- 
ſtillation and precipitation can never be 
brought into common life. I ſhall only 
mention what is in every one's power, and 
may be followed at almoſt no expence. 


FRoM: theſe obſervations it appears, that 
the impurity of water ariſes, either from a 
degree of putrefaction, or too great a pro- 
portion of ſaline and terreſtrial particles. The 
firſt-is the caſe of all ſtagnating pools, or wa- 

5 | ber 
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ter kept too long; the laſt, of rivers and 


fprings. When corruption once begins, 


which is known from its bad ſmell and taſte, 
the water muſt be freed from theſa volatile 
acrid particles, e er it can be uſed. If ne- 
ceſlity requires an immediate remedy, they 
muſt be diſpelled by boiling. The heat and 
agitation of the water ſends off theſe noxious 
parts; and the terreſtrial, being freed from 
the volatile, that ſuſpended them, ſink to the 
bottom, after the boiling is over. Where 
no volatile ſalts, or oils are to be diſpelled, 
the action of the fire rather hurts water, by 
robbing it of the moſt active particles. 


NATURE, when the progreſs of corrupti- 


tion is not ſtopped, frees herſelf from theſe 
noxious parts, by rendering them fo volatile, 
that, without any aſſiſtance, they fly off. By 
imitating her, we ſhall arrive at the ſame end. 
Let, therefore, the putrefaction be encourag- 
ed by cloſeneſs, heat, and great veſſels. In 
time it becomes fit for, uſe; and is, then, 


thought to be as pure as diſtilled water. This 


practice 
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practice is ſaid to be common in Rome with 
the Tyber-water. This always happens in 


long voyages: and this is the only way ta 
ocure good diſtilled water from the ſea. 


WEN the ſaline, or terreſtrial parts pre- 
vail too much, ſo as to render it hard and hea- 
y. they muſt be ſeparated. Tranſcolation 
is the ſureſt way to obtain this end. The 
Sicilians purify their water by paſſing it thro” 
a ſtone called a filtre. Sand is the fitteſt bo- 
dy for this purpoſe. It communicates no- 
thing; and ſo effectually ſtops every hetero- 


geneous body, that ſea ſalt, and all earthy 


particles, are detained by it. A well dug in 
the ſhore often affords freſh water. The 
Auſtrian army, when encamped in Hungary, 
find no good water, unleſs when on the 
banks of ſome great river, When they are 
obliged to uſe lake-water, they purify it in 
this manner. A. long ſmall boat is divided 
into ſeveral different apartments by croſs par- 
titions. They fill them all, except the laſt, 
with ſand. The boat is put in the lake. A 


„ hole 
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hole level with the ſurface of the water is 
made in the end of the boat, which lets the 
water · into the firſt diviſion. From this it 
gets into the ſecond by a hole made in the 
bottom of the firſt partition. From the ſe- 
cond” it runs into the third thro' a hole in 

the top of the ſecond partition; and ſo, al- 
ternately, above and below, that it may be 
obliged to paſs thro' all the ſand. At the 
top of the laſt diviſion there is a pipe, thro' 
which the water comes, at pleaſure, as pure 
as from a fine ſpring. Thus all bad effects 
are prevented. 


WHERE the water is bad, I would pro- 
poſe ſome ſuch ſcheme to be followed in e- 
very houſe. Some casks, divided in the mid- 
dle, and filled with ſand, would ſerve the pur- 

poſe very well. Into.the firſt of theſe divi- 
| ſions the water might be thrown as into a 
ciſtern. The casks behoved to be joined by 
pipes. By making it circulate thus thro” 
eight or ten diviſions, filled with ſand to the 


_ top, 
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PART II. 


top, a pure ſpring may be had any where; 
and a marſhy flat country vye, in good wa- 
ter, with the inhabitants of the vallies. 


S 


* the general tendency of bodies to 


putrefaction ſhould go on too faſt, and 
nature herſelf at laſt, diſſolve in corruption, 
it was neceſſary there ſhould be ſome bar to 


its progreſs. Sea ſalt was, therefore, mixed 


with almoſt all matter. Its quantity is dif- 
covered to be in proportion * to the force. 
of its antagoniſt. All waters, whether ſpring, 
well, or river, have a ſhare of it, and ſhow 
how univerſal this principle is over all the 
earth. * Fries | 


We have, ads, diſcovered a galt! in the 


refiduum of the Dunſe-water, and found it ta 
be about the fixth a of the whole. The 


follow. 


- Corinne the north, ard eſpecially in the Baltick, 2 
pound of ſea water contains but two drachms of ſalt; In our 
ſeas the ſame quantity has twice as much ; and about the 
Spaniſh coaſt it affords an ounce. This muſt ariſe from more 
falt-pits in the ſouthern, than northern latitudes, ' 
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following experiments were tried to aſcertain 
its nature. 


I. THIRTY two pound of water was eva- 
porated, and the re/iduum diſſolved in rain 


water filtrated, and ſet on a gentle fire. When 


there was about ſix ounces, it had a faltiſh 
taſte like a ſolution of ſea ſalt. When it was 
near evaporated, I ſet it to cryſtalize; and 
got two grains of cryſtals. The remaining 
liquor was falt and bitter, and would not 
cryſtalize. On evaporation twelve grains of a 
ſaltiſn powder was got, for the fineſt of the 
earth had paſſed, with the falt, thro' the 
brown paper. With a little heat the ſalt ſe- 
parated itſelf from the earthy part, in the 
form of a circle, an inch from the bottom. 
n ſix grains. 


2. THE eryſtals taſted juſt like ſea fate, 
and were of a cubical figure. 


3. THEY decrepitated and crackled when 
put on à red hot iron. 


4 Tux 
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4. TRE ſalt got by evaporation, when 
diſſolved in water, made no change on ſyrup 
of violets. Nor was altered with diſtilled vi- 
negar. Raiſed a little motion with ſpirit of 
vitriol; which might be owing to ſome of 
the earth ſtill adhering to it. — mil 
ky with a ſolution of ſilver. 


5. „nN oil of vitriol was.poured on it, 
the ſame white vapour and pungent ſmell a- 
roſe, as from an equal quantity of ſea ſalt, 
mixed with the ſame acid. 


Taxse characteriſtical properties apper- 
tain only to ſea ſalt, and ſhewed it evidently. 
to belong to that claſs, Nor was there-any 
occaſion to ſearch in it, for the other effects 
of that ſalt; ſuch as diſlolving in fix times 
its weight of water ; proving a menſtruum for 
gold; affiſting in the formation of ſteel :- af- 
fording the ſpirit of ſea ſalt: melting with 
difficulty over the fire, and paſſing, at length, 
thro' the crucible. + Its fmall degree of vola- 
| tility i is ſeldom mentioned among theſe pro- 
perties, 
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perties, tho' T find it riſes an inch or two a- 
| long the ſides of the glals, | 90 


Ir is An 15 chend that there is 
a certain portion of this ſalt, which will not 
cryſtalize, and remains behind a bitter ſalt 
liquor. This part is called the Bittern; and 
appears to be very diſtin& from the former. 
It conſiſts of the acid of vitriol, and an al- 
kaline earth: for the former is, eaſily, at- 
tracted from the latter by an addition of a 
fixt alkaline ſalt. Moſt of the ſalt in * 
water ſeems to be of this fort, 


As the proportion of it is leſs here, than 
in common water, it ſcarcely merited our at- 
tention as a principle, if not to fix its ſpecies, 
and ſhun all imputation of inaccuracy. The 


quantity is but ſmall, in proportion to what 


we, daily, take with our victuals. Its univer- 
Hal uſe demands a ſcrutiny into its nature and 
2 
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Ir is got from pits, fountains, or the ſea. 
| Al theſe ſeem to be the ſame at bottom; 
and differ only as they are differently mixed 
with ſulphureous, oily, earthy, or calcareous 
particles. What is moſt depurate is the beſt. 
Rock alt appears to grow in the pits. It 
ſeems to be formed by a conjunction of an 
acid and mineral alkali ; the laſt is, probably, 
of the fame nature with that found in the 
German mineral water 8. 


Irs effects on the dean body are more 
the ſubje& of obſervation, and admit of 
greater certainty. The grateful taſte it gives 
to things, othetwiſe infipid, is the caule of its 
univerſal uſe, and the method nature takes 
to force it on us. It cleans the palate; gent- 
ly ſtimulates the nerves; and renders them 
of delicate ſenſation to other things ; while 
iſelf is moſt grateful to the taſte. By gently 
vellicating the coats of the ſtomach, its mo- 
tion is quickened, and the ſecretion of its 
fluids is augmented: hence digeſtion is pro- 
nioted, It has been alledged, that people will 

not 
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not fatten without it. The inhabitants of 
Greenland, Lapland and Nova Zembla, where 
ſalt, on account of ſcarcity, is not uſed, are 
obſerved to be of low ſtature, weak, and un- 
fit for fatigue: whereas thoſe of Finland, 
where ſalt is in plenty, are robuſt, mn 
and n. 


ArrkR i has got into the habit it aſſiſts; 
by its ſtimulating power, all the natural ſe- 
cretions of the body; and, fo, helps to carry 
off thoſe particles, that are unfit to circulate, 
Thoſe that work in the pits are healthful. 
It has been obſerved that people, who uſe 
little ſalt, are oftner troubled with 3 
than they who take it moderately. 


Bur its chief uſe in life is owing to the 
power it has of reſiſting putrefaction. The 
benefit t hat ariſes from this property is great. 
The human body is continually tending to 
corruption; and would, perhaps, go on too 
faſt, eſpecially in the young, the active, and 
inflammatory, were it not retarded by: a mix- 

3 ture 
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ture of this with our victuals. Our bodies 
are, thus, kept continually ſalted. What 
was to withſtand corruption muſt needs be 
incorruptible itſelf, There are few ſubſtan- 
ces equal to it in this reſpect. Diſſolve it in 
fluids, it is ſtill recovered again intire. It e- 
ſcapes, unaltered, from the human body. 
The proceſs of putrefaction, that changes o- 
ther ſalts, has no effect on this. Nothing in 
ſhort but the extreme violence of the fire can 
make an impreſſion on it. If this body 
grows, while it is ſcarce capable of change, 
the ſum total muſt be in continual increaſe. 
Hence the ſea muſt advance in ſaltneſs, from 
the addition of freſh particles brought to it 
by the rivers, while none can get out. 
SECT. V. 
0 give this globe a firmneſs and ſtabili- 
ty, an earthy ſubſtance was neceſſary. 

Fi ire, water, air, ſalts, and oils, were either li- 
quid, or eaſily diflolvable in liquids; and ſo 
unfit to bear the weight of animals. A ter- 


reſtrial principle, then, was made the baſis of 
the 
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the whole, with different degrees of coheſi- 
on, and ſcarce diſſolvable in water. 


* Sic i gitur terre concreto corpore pondus 
| Conflith Ht. 


IT IꝝIsõ is the principle that gives ſolidity to 
the vegetable, the animal, and, perhaps, to 
the mineral kingdom. It is, always, diſco- 
vered in the two firſt; and, often, in the 
laſt, Salts + and oils + ſeem to become vo- 
latile when freed from it. Yet how ſmall a 
quantity ſerves theſe purpoſes ! for the pro- 
portion of earth in bodies is but very incon- 
ſiderable. 


WHETHER all earths be, ultimately, the 
ſame, and the difference only depending on 


R the 


* LuCRETIUS, lib. Fo 


+ PUTREFACTI1ON ſeems to render the ſalts and oils vo- 
Jatile, by ſeparating them from the earthy part; for every 
thin g flies off except that, 


5 4 Tus ofiner oils are diſtilled, the purer and more vola- 
tile they become; for they leave much earth behind them 
every time. When ſalts are impure from a mixture of oil, 
chymiſts mix earth with them. By this means the oils are 
Axt, and the ſalts aſcend more pure. 
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the different arrangement of ſimilar compo- 
nent particles, and the various mixture of o- 
ther elements, would, perhaps, be too ſubtile 
a ſcrutiny. There is great reaſon to think ſo: 
for the virgin earth, extracted, by chymiſts, 
from vegetable and animal ſubſtances, is the 
ſame. Vet, in a general way of ſpeaking, 
the word varies much, and different profeſ- 
ſions attach different ideas to it. The far- 
mer has quite a different notion of earth from 


the chymiſt, and the chymiſt from the exa- 


miner of mineral waters. 


By the laſt, every thing that remains indif- 
ſolvable, after the ſalts have been extracted 
from the reſduum, is called Earth. But as 
this name is too general, and takes in, not 


only earthy fubftances, but mineral and ſul- 


phureous likewiſe, they have confined it to 
certain kinds, that have been obſerved in mi- 
neral waters. 


OKERY earth, according to them, has a 
yellow, or red colour: a rough aſtringent 


_ taſte: and yields iron on fuſion, 


Calc A- 
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CALCAREOUS earth diſſolves eaſily in the 


mouth: efferveſces with acids: turns corro- i 


ſive, like lime, by fire. Theſe qualities qua- 
drate exactly with one ſort of marl; and, 
therefore, this earth is not accurately defined. 


Streu earths are known by falling im- 
mediately to the ground like ſand. By turn- 
ing into glaſs with a fixt al kali. 


. THE marly earth is another mentioned by 
writers; but in ſuch general terms, and ſo in- 
accurately, that its properties are not to be 
learned from them. Tis impoſlible, as there 
arc different kinds of marl, to give a deſcrip- 
tion that will ſuit every ſort. Therefore, 
as It is much uſed ; as its properties are un- 
known ; nay the very names of its different 
kinds unheard, where it is not found; andas 
the ſubject, ſo far as I know, lyes yet un- 
touched: an attempt to diſcover its qualities 
and compoſition cannot be diſagreeable to 
one, who is ſo great an improver as yourlord- 
ſhip, We are, naturally, led to it by our 
""M ſubject, 


* +4. 
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ſubject, as the carthy part of Dunſe- water is 
of the marly kind, and the bank near the 


well is full of it. 


Ix marl diſſolves eaſily in water, and dif- 
covers little, or no ſand, betwixt the teeth, 
or fingers, it is, then, thought good. Theſe 
are the only ways it is tried before it is made 
uſe of: but they are too inacurate to fix a 
certain judgment of its goodneſs, This 
muſt ariſe from the ſtrength of its proper- 
ties, diſcovered by the following experi- 
ments : | 


\ THExRE are three different kinds, clay, 
Hate and ſhell Marl. The clay marl, when 


hard, crumbles down eaſily betwixt the fin- 


gers; and diſſolves in the mouth. It has, 


commonly, ſome ſhining particles in it. 
There are various colours of it. 


SLATE marl ſeparates into Iaminæ like 
ſlate; diſſolves eaſily in the mouth; and has 
a fattiſh taſte like chocolate, When good, 
| it 
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it has not the leaſt grittineſs. That uſed in 
theſe experiments was extremely good, but 
very hard. | 


THE ſhell marl is commonly found in 
| boggy ground, about a foot below the ſur- 
face. It has an odorous ſmell, and dif- 
ſolves in the mouth with a little grittineſs. 
There are a vaſt number of ſmall white ſhells, 
ſome entire, ſome broken, to be ſeen in it, 
with ſtraws and other dirt. By the mi- 
croſcope it appears an open, cotton- like bo- 
dy, full of white ſhells. This kind has the 
leaſt coheſion and ſpecific gravity. 


1. To diſcover the time and force of 

ſolution in water, three ounces of this was 

added to nine drachms of each kind. In a 

few minutes the clay marl cracked, and fell 
down in pieces: the ſlate marl burſted, and 

_ ſeparated itſelf into laminæ: but the ſhell ſtill 
kept its form, tho', now, become very ſoft. 
With a tea-ſpoon I uſed a little force to break 
them down: the ſhell mar! eaſily yielded to 
_— 
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it; the clay marl more difficultly; but the 


Nate marl was too hard to be divided with 
this ſmall force. The ſhell marl was, now, 
ſwelled to a ſize, much greater than the o- 
thers; and had fucked up all the water; 
while theſe had imbibed but little. Thus, 
it ſeems to have the ſtrongeſt imbibing, dif- 
folving, and expanſive force, while the other 
two, compared to it, arc but weak in theſe 
reſpects. The clay ſeems to diflolve eaſier 
than the flate mart. 7 


2. I TRIED them next with different a- 
cids, that of vinegar, fpirit of vitriol, and ſpt- 
rit of nitre. With them all there was a ſtrong 
ebullition and efferveſcence. But the ſhell 
marl required fix times more acid to faturate 
it, than the other kinds; and effervefced with 


- greater vehemence. A drachm of clay 


marl attracted forty gutts of ſpirit of nitre : 
as much ſlate marl took twenty eight: but 
the thelt marl Ry two bundred and 


yy 
3. WHEN 


41 


Ct 
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3.WHEN the acid of vitriol was joined to 
the clay mar}, I perceived a ſulphureous ſmell. 
This I thought proceeded from the iron it 
contained ; but galls made no change. 


4. To diſcover if they contained any ſalt, 
I diſſolved them in water, filtrated, and eva- 
porated it. A very inconſiderable portion, 
of a browniſh ſubſtance, was got from ſhell 
marl, that had a bitteriſh and ſomewhat falt- 
iſh taſte. Still a ſmaller quantity of this was 
got from the other two ſorts. They do not 
contain, then, any falt ; at leaſt, of a perfect 
kind. That bitteriſh ſubſtance was poſſibly 
generated by the action of the air, as they 
had been kept for ſome time. 


8 ENDEAVOURED to ſeparate theſe 
marls into different parts, by diſtillation in 
cloſe veſſels. 


FoURTEEN drachms of clay marl gave a 
drachm and a half of water, and twelve of 
refiduum, ſo that half a drachm, perhaps, of 
„ water 


136 AN ESSAY Paxr ll. 


water or air, had eſcaped thro' the luting. 

The diſtilled water had a marly taſte; was 
very ſoft ; turned a little green with ſyrup of 
violets; but did not efferveſce with ſpirit of 
vitriol. 

- "HOO marl, treated the ſame way, gave 
the fame water, but in ſmaller proportion. 
Thus it contains no oil, tho' the taſte would 
inclineane to think it did. | | 
On opening the glaſſes, in which the ſhel] 
marl was diſtilled, a volatile pungent ſmell, 
like that of ſpirit of hartshorn, iſſued out. 
The neck of the retort was covered with a 
thick empyreumatic oil, too heavy to rife fur- 
ther. In the receiver was a volatile alkaline 
ſpirit, with ſome thick fetid oil on the top. 
Shell marl, then, appears to be an animal 
ſubſtance; and, like it, contains earth, wa- 
ter, two oils, and a ſalt capable, by fire, of 
turning alkaline and volatile. It is, there 


fore, very different from the two former. 


6.1 TRI» L 


TA 


„ oo 
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6. I TRIED next what alterations an open 
ſtrong fire would make in theſe bodies. 


A DRACHM of clay marl calcined, for an 
hour, in the ſtrongeſt heat of a ſmith's forge, 
loſt ten grains, and was of a light ſnuff co- 
lour. It was no longer diſſolvable in the 
mouth, in water, or vinegar. The magnet 
diſcovered iron in it. 

THE fame quantity of ſlate marl, calcin- 
ed the ſame time, loſt eighteen grains. It 
was of a dark red colour; nor would it diſ- 
ſolve in water, or vinegar. The loadſtone 
diſcovered in it a great quantity of iron. 


Tux ſame quantity of ſhell marl loſt thir- 
ty two grains. Its colour was but little al- 
tered. It diſſolved in the mouth with a ſweet- 


iſh taſte like lime; efferveſced with acids; 


attracted water, and gave it the ſame taſte, 


that lime does. No iron was diſcovered in 


it. Hence appears another great difference 
betwixt theſe marls. 
8 A GREAT 
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' A GREAT many more trials might be 


made, but I truſt theſe are ſufficient for aſcer- 


taining their properties, nature and compoſi- 
tion, Whether the difference, in theſe ex- 
periments, betwixt the clay and ſlate marl, 
ariſes from a difference of ſubſtance, or cohe- 
ſion, matters not. It is enough that they 
are found different. 


LET us now ſee to what ſpecies of theſe the 


carthy part of Dunſe-water belongs. It was 
of a light colour: efferveſced with acids, and 
deſtroyed their acidity: turned red on calci- 
nation, and was no longer diflolvable in wa- 
ter. Thus, it appears to belong to the clay, 
or ſlate marl: more probably to the laſt. 


Tx effects af this earth, on the human 
body, muſt be to abſorb and deſtroy all aci- 
dity in the ſtomach and inteſtines, and to 
turn it into ſomething neutral and innocent. 
I ſcarcely believe its operation will go much 
further: tho' that, indeed, is no deſpicable 


effect, as gripes, l purging, are oft- 
en 
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en owing to the prevalence of acidity. It 
ſeems in no ſhape inferior to crabs- eyes, or 
any other ſweetner; for that is the name 
abſorbents generally get. | 


How theſe marls are uſed in agriculture, 
your lordſhip is better able to inſtrut me. 
Some looſe thoughts, on their manner of os * 
peration, and fertilizing ground, may not be 
diſagreeable. Tis a ſpeculation worthy of 
attention: and, once eſtabliſhed, may afford 
the improver ſeveral hints in the application 
of this excellent manure. It will ſerve as a 
ſpecimen of the junction, hinted above, be- 
twixt chymiſtry and the, farming art; and 
ſhow, that the plan. is not quite ſo chimeri- 
cal, as it appeared, perhaps, at firſt ſight. 
- 

THE operations of all bodies are to be 
drawn from their known qualities and pro- 
perties, aſcertained by experiment. Reaſon- 
ing, on any other footing, is chimerical and 
deluſive. The moſt remarkable, then, if not 
the only, properties in marl are, its ſwelling 
and 
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and birding with water; and its power of 
attracting acids. On theſe two qualities we 
muſt proceed, if we have a mind to travel on 
ſure ground, | | 


Re = 0 8. TH 


= Ir therefore the ſoil be too adheſive and 

ſtiff, as farmers call it, marl muſt ſwell, looſ- 
en, burſt, attenuate, and open the glebe, 

 whenonce the moiſture has acted on it. The 
roots of plants will, then, puſh themſelves 
down eaſier and further, and ſo draw nou- 
riſhment from a greater diſtance. This effect, 
as it is wrought in a mechanical way, I chuſe 
to call i its mechanical power. 


989 a a> 


— 


0 ! 


. To make it obvious to the naked ſenſe, 
equal quantities of the different kinds of marl | 
were mixed with equal quantities of ſtiff clay ; 
formed into ſeparate balls with water ; and 

dry'd before the fire. A ball equal to the | 
former was formed of pure clay. Theſe, 1 

when dried, were put into water that cover- 
ed but one half of them. The two balls 

made of clay, and flate marl with clay, fell 

CR don 
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down in powder, by degrees, to the bottom. 


The ball made of ſhell marl and clay ſwell- 
ed, cracked, and attracted the water over the 


half that was above its ſurface. It turned 
ſoft, but did not fall down in powder. The 
ball of pure clay was not in the leaſt affect- 


ed. This experiment brings home to the 
eye the mechanical effect of marl, and ſhews 


its ſtrong attenuating power, when mixed 
with a ſtiff clay. It has been uſed on ſuch 
ground with great ſucceſs. I am not igno- 
rant, that it has a quite contrary effect on 
light ground; or is thought to have. It 
may well be ſo. As marl has a certain de- 
gree of coheſion, it will bring all ground, 


that has leſs than itſelf, to its own firmneſs, 


and render very light ground more ſtiff. 


TE Roman poet and farmer, when ſpeak- 


ing of opening ground and fitting it for the 


roots of young trees, gives this advice ; 


* Aut lapi dem bibulum, aut * 2 


conchas. 
| Tu 18 


„ Vike, Georg. II. I. 347 
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Tars deſcription agrees ſo well with the 
different kinds of marl, and their effects, that 
I am almoſt led to think he ſpeaks of them. 
Whether this criticiſm be juſt or not, your 
lordſhip is the beſt judge, as he ſeems your 
favourite poet. 


Bur the great effects, that marl diſcovers 


in aſſiſting vegetation, can never be owing, 


entirely, to this mechanical power. For how 
would it better ground, that is, already, of a 
due conſiſtence? It muſt have another pow- 
er independent of this: and this we muſt 
| ſeek for in the other quality, that of attract- 


ing acids. If we cxamine the different com- 


poſts, made uſe of to enrich land, we ſhall 


ſoon diſcover them to be of an alkaline na- 
ture. All animal and vegetable ſubſtances 


putrified, dung, ſoot, are volatile alkalines. 
The aſhes of wood contain a fixt alkaline 
falt. Lime and chalk are of that nature. 
All theſe efferveſce with acids. In this alone 
they all agree ; while in other circumſtances 
they differ widely. On this alone their ve- 
getating 
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getating power muſt then depend. Here 
marl agrees with theſe ; and, from hence, 
derives its frud#ifying power, For fol would 
call this laſt, to diſtinguiſh it from the me- 
chanical. 


MARL and theſe other manures operate, 
I imagine, in this manner. The atmoſphere 
moſt certainly contains an acid. Alkaline 
ſalts, expoſed for a time, turn neutral; which 
can only be effectuated by receiving an acid 
from the air. Their affording, under theſe 
circumſtances, an acid. puts it beyond all 
doubt. The caput mortuum of. vitriol or 
allum, generates new ſalts in the air. Lead 
in time turns to ceruſs. But the formation 
of nitre is the moſt convincing proof of this 
acid. Whether this be of one kind *, as 
the chymiſts ſeem to think, by naming it the 
Vague acid, or of different ſorts, I ſhall not 

pretend 


* IT appears to. be the vitriolic acid. This acid ſeems 
capable of being changed into the marine or nitrous acid, 
according to the matrix to which it is joined, 
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6 * to determine. Lis enough for me, 


that experiment diſcovers i it. 


Ir marl, then, i is expoſed to the atmoſphere, 
it muſt, it will attract the acid; and turn into 
ſome neutral body. The ſame muſt happen 

to the other alkaline manures. This is the 


unknown principle that the glebe receives 


from the influence of the air; for all ſoils 
contain a proportion of alkaline particles. 
The quantity imbibed muſt be according to 
the expoſition of freſh attractive matter. This 
obſervation every farmer has made, without 


knowing the cauſe. Experience teaches him, 


that the action of the plough makes his fields 
more fertile. 


* Ila feges demum votis reſpondit avari 
Aricolæ, bis que ſolem, bis frigora ſenſit : 
lis immenſe ruperunt horrea meſſes. * 


WERE it nota dangerous way of reaſon- 
Ing to argue from final cauſes, it might be 
eaſy to ſhow, that nothing could counteract 


Vici, Georg. I. I. 47. 
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the alkaline corrupted quality of putrefaction, 


and bring it to a wholeſome neutral ſtate, but 


the agency of an acid. But we need no un- 
certain proof, as experiment is our friend. 


THE nature of that neutral ſubſtance, 
formed by marl, and the acid of the air, may 
be. gueſſed at by the formation of nitre. 


This is manufactured in the Indies, by ex- 


poſing alkaline bodies to the air; and is, 
therefore, very analogous to our preſent pur- 
poſe. Putrified ſubſtances, old lime, and a 
ſort of earth like our marl, are made uſe of to 
be changed, by the aerial acid, into a neutral 
{alt, fit to become nitre, when treated in a 
certain way. Such, likewiſe, muſt be the 
product from marl and other compoſts. Could 
we diſcover ſuch a ſalt from a junction of 
marl and acids, this theory would be greatly 
confirmed. 


8. ISA TURAT ED the different kinds of 
marl with the acid of vinegar. When they 


had ſtood ſome days, and were dry again, I 
'F found 
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found a ſaline ſubſtance, in great plenty, 
ſhooting up the ſides of the cups. This ſalt 
was white, and taſted rough in the mouth. 

The ſame experiment was tried with the ſpirit 
of vitriol: but, with it, little falt was procur- 
ed. Whether this was owing to the pecu- 
liar nature of the acid, or to the ſhortneſs of 
time it was allowed to ſtand, I know not. 


9. To faturate marl with the ſpirit of nitre, 
into which the acid ſpirit of the air is proba- 
bly changed by the matrix, ſeemed to come 
nearer the point. To a drachm of ſhell marl, 
as much ſpirit of nitre was added, as it would 
abſorb. This was diluted with water; fil- 
trated; and evaporated. From this I got 
forty five grains of a whitiſh falt, that had a 
bitter, pungent, nitrous taſte. It was ſwelled 
up to a great degree. It would not cryſtal- 
lize, but agreed with nitre in almoſt all its 
properties. Brown paper dipt in a ſolution 
of it, and dried, was turned into a ſparkling 
match, and burnt to the end. It preſerved 
wel, and turned it * It deflagrated as 


nitre 
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nitre does, with the coal of burnt wood. I 
tried to bring it to cryſtallize, by an additi- 
on of falt of tartar; but I could not accom- 
pliſh it. There ſeems to be a ſecret in the 
manufacture of nitre that v we are not yet well 
acquainted with. 


A SALT, that ſeemed of the ſame nature, 
was got, in this way, from clay and ſlate marl ; 
but in much ſmaller quantity than from the 
former. Lime, ſaturated with the ſame acid, 
yielded it in great abundance, How far theſe 
experiments will be of uſe in other points ; 
how far they determine the compoſition of 
falts; and diſcover the operations of nature 
how far thoſe, from different acids differ; or 
if thoſe, from different manures and the ſame 
acid, agree; theſe queſtions, I ſay, merit con- 
ſideration. But this is not the place. Our 

only intention, here, is, to find out the na- 
ture of that neutral ſubſtance, formed by the 
marl and acid of the air. This appears, even 
to the ſenſes, to be a ſalt of the nitrous kind. 
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- IF there is any acid in the ground that 


renders it unfruitful, as the vitriolic acid is 
thought to do, the marl will attract it, and 

convert it, from a noxious, into a neutral 
fruitful principle. The effects here muſt be 


the ſame as in the former caſe. 


Tunis theory, if juſt, ſhould account for 


the different operations of theſe different 
marls. The ſhell marl produces as good crops 
the firſt year, after it is laid on, as it does in 
any of the ſubſequent. The clay marl has 


not its ſtrongeſt effect generally till the third 


year. Slate marl is ſtill more ſlow in its o- 


peration : ſome out of the fame pit, that I 
had mine, lay on the grqund undiflolved for 


four years, without enriching it in the leaſt. 
The formation of the nitrous ſalt, that ſeem- 
ing cauſe of vegetation, muſt depend on, and 
be in proportion to their power of attracting 
acids, and ſmall degree of coheſion, by which 
a greater number of particles are in action. 
The ſhell marl we found to be the moſt ſo- 
luble in water, and to attract acids with the 
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greateſt force; the clay marl came next; and 
laſt of all the ſlate. They muſt, then, form 
themſelves into that nitrous falt, and have 
their effects in the ſame courſe, as experience 
has obſerved. The ſame turn they keep in 
looſing their effects, for the ſooneſt convert- 
ed into falt, muſt be the ſooneſt exhauſted. 
Thus the reaſoning anſwers exactly to obſer- 
vation: no ſmall confirmation of its truth. 


ALL theories, my lord, are liable to ob- 
jefiidae; altho', in this, not one ſtep has been 
made without experiment. There is but one 
objection occurs to me at preſent: for I ſhall 
make no ſcruple to let you ſee the weak ſide 
of this theory, as well as its ſtrong. Ir is 
faid that marl laid on ground, a ſecond time, 
after the effect of the former has been gone, 
does not enrich it : why ſhould not this marl 
attract the acid, as well, as the former? We 
have had, my lord, ſuch ſhort experience, as 
yet, of this manure, that the fact, I doubt, is 
not well aſcertained. If future experience 
eonfita? it, may we not attribute the loſs of 

5164 fertility 
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fertility to ſomething, the firſt marl has left 


behind, that may prove an enemy to vegeta- 
tion? Marl, by the trials I have made, does 
not feem all oenvertible2 into ſalt. 


if 1 ot acting may, dw afford 
your lordſhip ſome hints in the application 
and management of it. 'The obſervations 
made on the formation of nitre, in thoſe 
countries where it is manufactured, may be 


of uſe in this point. Great heat, great cold, 


or much rain hinder the production of it; 


for the heat drics too much, and the rain 


wafhes it away. The fummer nights favour 
greatly its generation. The caſt and north 


| winds are obſerved to bring more of that acid 


with them, than the weſt, or ſouth. The 


heat, rain, and winds, tho' not under aur 


command, yet have their times and ſcaſons. 
All manures are to be expoſed in thoſe that 
ſuit beſt in general. 


Tax management of — after i it is laid 


on the ground, may differ according to the 
intention. 


.* 


1 
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intention. If its mechanical power is, par- 
ticularly, wanted, tis worth conſidering whe- 


ther the plow ſhould not be uſed directly, 


that, being mixed with the glebe, it may at- 
tenuate the ſoil more forcibly. If its fruc- 
tifying power is only expected, it appears pro- 
bable, that its effects muſt be ſtronger, when 
much expoſed to the influence of the air, 
than if directly buried. Being a ſtranger to 
the practice of the farming art, I ant not ca- 
pable of diſcovering all the advantages, that 
may, perhaps, be drawn from theſe experi- 
ments. This task J leave to your lordſhip's 
judgment, that experience and reaſoning may 
go hand in hand. 


uy 


1820 T. VI. 
INERAL waters have a ſubtile ſpirit, 


_ which acts on the whole, as the ani 
mal ſoul does on body. A great part of 
their agency is owing to its activity. It can- 
not be ſhown to the ſenſes ; tho', by its ef- 
feats the ſenſes, evidently, diſcover it. And, 

when 
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when it flies off, the remaining water is little 


better than the common ſort. 


WâIOEꝑ VER has looked into thoſe authors, 
that have given us the marks of this ſpirit, 
muſt have obſerved, that moſt of them be- 
Jong to the air. Air and ſpirit ſeem, indeed, 


intimately united in many waters; for the 


firſt carries off the laſt along with it; and ap- 
pears to be its vehicle. Yet, as they are by 
nature different, they ought, if poſſible, to 
be ſeparated ; and the criterions of both e- 


ſtabliſhed. Thoſe of air were aſcertained be- 


fore: thoſe of ſpirit ſhall be mentioned now. 


1. MINERAL water diſcovers a ſpirit, if 


its taſte and ſmell, at the fountain, ſeems ſpi- 
rituous; but flat and vapid, when expoſed to 
the air for ſome time. Something very ſub- 
tile is, by this means, diſcovered to fly off. 


2. IF it appears light on the ſtomach, when 


drunk at the well: n and heavy, after i bas > 


becn * | 
3. Ir, 


P.M 


— 


N 


v 


Sect. VI. ON DUNSE-SPAW. 153 

3. Ir, in the air- pump, ſomething beſides 
the air flies off; and its ſmell and taſte differ, 
when examined after. 


4. Ir the water, drunk at the fountain, 
has an intoxicating quality. Some of the 
German waters have this to a great degree. 


- 5. If galls have no effect on the water, af- 
ter it has ſtood a'few hours. This ſhews 
the ſpirit to be of a ſteely nature. That of 

the German waters ſeems to be ſomething 
very different, and, according to a great chy- 
miſt * „is, *Aether combined with the univer- 
« ſal ſulphureous ens of minerals, and per- 
« yading the earth.” This account of the 
matter, tho' obſcure, ſhows, that he thinks 
their ſpirit different from any preparation of 
ſtecl. Dunſe-water poſleſſes all theſe pro- 
pertics of ſpirit: and as they decreaſe, in the 

ſame degree with the tincturing quality, | it e- 
vidently appears to o be A chalybeat ſpirit. 


U © "= 


= Jioftman. de elementis aq. miner. &c. parag. 18. 
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IN what ſhape this chalybeat principle ex- 
iſts in mineral waters, is a queſtion that has 
much perplexed authors. The orthodox o- 
pinion is, that it lurks under the form of a 
falt, or vitriol'of ſtee]: the meaning of which 
is, that the iron has been corroded by an a- 
cid, and is ſtill joined to it, juſt like the ſalt, 
or vitriol of ſteel made by art. This opinion 
takes its riſe, from a reſemblance, that ſalt of 
ſteel, diflolved in water, has to ſteel waters. 
This reſemblance conſiſts in the following 
circumſtances. Their taſte is ſomewhat like. 
Both turn purple with galls. Both recover 
their former pellucidity with an acid, and 
turn purple, again, with an alkali. Both de- 
poſite an oker. From this reſemblance they 
concluded, that a vitriol muſt be contained 
in thele waters. But is not the concluſion 
ſomewhat ſtrained? Muſt the reſemblance of _ 
mineral waters to this preparation exclude 
their reſemblance to others? or have theſe 
authors examined each ſhape that ſteel could 
be put in, ſo as to lay, that this preparation 
— ie 
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alone enjoyed theſe properties? if not; the 
conſequence will hardly be admitted. 


Ir common vitriol and that of mineral 
waters agree in theſe points; in others they 
diſagree as remarkably. Common vitriol is 
of a fixt nature; that of mineral waters of a 
volatile. The firſt can always be made ap- 
pear; the laſt never *. Salt of ſteel, diſſolved 
in water, loſes its tincturing quality, if expoſ- 
ed to the air, for ſome weeks. But this dif- 
ference of time ſhows a great difference in 
their nature. There is an experiment that 
ſeems, at firſt ſight, to favour this ſide of the 


queſtion. Oil of tartar p. d. dropt into a ſo- 


lution of vitriol, turns it green, and thick. 
It is, probably, owing to the acid of the ſteel 
being attracted by the alkaline ſalt. No ſuch 
effect is obſerved in mineral waters. I, there- 
fore, concluded, that no acid was joined to 
their ſteel. But, on a narrow examination, I, 

| afterwards, tound, that more vitriol was re- 
quired 


* HELMONT pretends to have extracted vitriol from the 
Spaw ; but none gives credit to him now, 
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quired to produce this effect, than what 


could be ſuppoſed in mineral waters, and that 


this cxpernment could prove nothing, 


SwaveD, however, by the other argu- 


ments, that great chymiſt Hoffinan * denics 


the vitriol of mineral waters to be the ſame 
with the common; but ſtill inſiſts, from the 
former reſemblance, that! it muſt be a vitriol, 
tho' of a particular kind. 11 


4 Hac mo lupus, hav canis. 


| Chrowet | is the only author, I have met 
with, who, . not being able to extract vitriol, 
from theſe waters, doubis of ! its exiſtence. 
But he brings no argument to ſupport his 
opinion. Nay even relaples 11 into the com- 

mon doctrine. | 
Tir, IS 


. DE thermarmm et acidularum uſu et abuſu, parag. 3. 
T HorAT. ſatyr. 2. lib. 2. I-64. 


tSPEAKING of the formation of mineral waters, he-ſays, 

* Suppoſing a ſulphureous earth and an alkaline fixt ſalt met 
ce together, the acid of the air, attracted by the alkaline 
& ſalt, muſt — a fermentation and ſwelling; which 
« done, 
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Tuts was my own caſe, after trying ſeve- 
ral experiments in vain; till I obſerved, that 
Dunſe-water, by keeping, recovered its ſteely 
ſpirit. This could happen, fo far as appear- 
ed to me, by no other means, but by a ſo- 
lution of the remaining fixt ſteel. No acid 
could join it. A very ſimple experiment was 
made to determine this. Five grains of ſteel 
filmgs were infuſed, for two days, in an 
ounce of diſtilled water. This infuſion took 
a deep tincture with galls. Spirit of vitriol 
turned it pellucid again. Many air-bubbles 
were obſerved adhering to the filings of iron, 
during the time of infuſion, which aroſe on 


+ 4A 3 


A ſcum, too, was obſerved. This ſolution, 
expoſed to the air, for ſome hours, loſt its 

_ tinging 
ec done, the mixture retires within itſelf and then becomes 
& the ore of iron, If running water paſs through it, while 
« yet in this ſoft ſtate, the imperfe& ore, and air, ariſing 
© from the mixture, will be waſhed away. A little of the 
6 aerial acid, being joined to the ſteel, whenever the water 
comes to the open air, the acid flies off, and the ſtecl 
66 falls, like an excrement, to the bottom.” This account 
of the affair is neither more, nor leſs, than a vitriol. 
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tinging quality. This experiment ſucceeded 
with different kinds of water. I found it 
neceſſary to cork the bottle well. As this 
ſolution has the effects of mineral waters, 
without being liable to the weighty objecti- 
ons of a ſuppoſed vitriol, why ſhould we not 
conclude, that the ſteel of mineral waters is 
like this; minutely divided, but in no wife 
altered? I can, for my ſhare, ſee no objec- 
tion againſt the juſtneſs of this concluſion. 


Whether theſe arguments ſtrike equally, a- - 


-gainſt all mineral waters, that contain ſteel, 
I leave others to judge. 


Tris ſteely mach: pennt at Age 
rent times, in different waters. Dunſe-ſpaw 
loſes it ſooner, than any we find, yet, deſcrib- 


ed. Loſe it, is a word I have, purpoſely, 
uſed thro' the whole work; becauſe it an- 
ſwers equally well, whether the chalybeat 


fpirit flies off, or is changed into a fixt ſteel. 
To have called it volatile, would have been 


taking that for granted, which had not been 


proved; and fixing a pr epoſſeſſion, a thing 


every 


n 


8 


K „ » fly 
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every enquirer into truth ought to ſhun. 
This queſtion is of conſiderable importance; 
has not, yet, been determined, ſo far as I 
know; and its determination uſt greatly 
affect our reaſonings on the medicinal ope- 
rations of theſe waters. 


TE ſteely ſpirit appears to be volatile, and 
not metamorphoſed, from theſe circum- 
ſtances. 

6. A CONSIDERABLE difference is ob- 
ferved in the water, and the chalybeat ſpi- 
rit much longer retained, when it is carried 
from the well with the necks of the bottles 
down. Were it changed, the poſition of the 
bottles would make no difference. But it 
mult eſcape, eaſier, throꝰ the cork, than glaſs. 


7. IT is gone, before any viſible alteration 
happens in the water ; or precipitation is made. 


8. A BOTTLE, half full of the water, was 
ſhaked, for a quarter of an hour. This had 
now loſt all its tincturing quality; while 
that, which ſtood in another bottle, equally 


Full, for the ſame time, was not ſenſibly al- 
tered. 
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tered. This ſhaking ſhould rather have hin- 
dered the coalition of particles; ſtopt the for- 
mation of fixt ſteel; and ſo have proved an 
enemy to all change. But, on the ſyſtem of 
its being volatile, tis eaſily accounted for, 
why the expoſing it more to the atmoſphere, 

by tolling, ſhould rob it, done of its vola- 
tile * | 


9. IT is no ſmall confirmation of this vo- 

latility, that the chalybeat ſpirit of the pu- 
trified water is, beyond all doubt, volatile: 
for no ſteel is found in the reſiduum of it. 
Nor is the fixt ſteel, diſcovered in freſh wa- 
ter, any objection againſt the volatility of 
its ſpirit: even this endeavours to get off, and 
riſes to the top in form of a ſcum ; but theſe 
particles, not being ſubtile enough, cannot 
get away, and ſo become the fixt ſteel. 


Tres, joined to an experiment which 
follows, that ſhows adiminution of its weight, 
while ncither air, nor water could poſſibly e- 
| ſcape, afford as great a degree of certainty, 
as 
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as the natureof the queſtion will admit, that 
the chalybeat ſpirit is volatile. 


IF it could be caught, we might, then, 
fix its weight and properties more certainly. 
Hoffman, for this purpoſe, adviſes diſtillation 
in cloſe veſſels. But how unfit this operati- 
on is to lay hold of it, has, already, appear- 
ed. I endeayoured to catch it in bladders, 
well oiled, and ty'd round the mouths of 
bottles, that contained the water. The air, 
caught in this way, gave no demonſtration of 
containing a ſteely ſpirit : for water, impreg- 
nated, again, with it, did not alter with galls. 
Several other attempts were made: but all 
in vain. Its ſubtility ſeemed almoſt beyond 
that of matter. | 


A vERY * ingenious attempt has been 
made to determine the quantity of ſteel] in 
mineral waters. But as it depends, entire- 
ly, on the ſteel exiſting, in theſe, under a vi- 
triolic form, we cannot, having once deni- 

X ed 


*I a paper by Mr, Monro, vid. med. eff, vol. III. 
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ed the vitriol, reaſon on it, or draw any con- 
cluſions from it. The experiment, howe- 
ver, is of ſingular uſe, as it determines, exact- 
ly, the colour different waters take with 
_ galls; and gives us a power of communi- 
cating that colour to another; an affair of 
no ſmall importance. On that very ingeni- 
ous gentleman's ſcheme J have determined 
this point already. _ | 


Ie the quantity of volatile ſpirit is conſi- 
derable, there ſhould be a ſenſible decreaſe 
of weight. To aſcertain this point, 


10. I yur twelve ounces of Daunſe-water 
in a phial ; corked it well; ſealed it over; 
and weighed it, in exact ſcales, with the great- 
eſt nicety. It ſtood thus, for twelve hours, 
till I imagined the volatile ſpirit had eſcap- 
ed. It was, then, twelve grains lighter. 
Galls had no effe& on it. The ſame expe- 
riment was tried a ſecond time, and I found 
2 lofs of ſeven grains. This difference might 
have been owing to my holding the bottle for 


a few 


[ 


Skœr. VI. ON DUNSE-SPAW. 453 
a few minutes uncorked. I ſhall not pre- 
tend to ſay, that this diminution of weight 
was owing, entirely, to the volatile chalybe- 
at ſpirit. But it appeared neither owing to 
air, nor the vapour of water ; for no loſs of 
weight was obſerved in common water treat- 
ed the ſame way. The queſtion is difficult; 
the determination dangerous. 


By volatility naturaliſts mean no more, 
than ſuch an attenuation of particles,as makes 


them fit to mount in the air. How it ſhould 
do fo, is thus explained by the learned Dr. 
Friend *. In dividing bodies the quantity 
of matter decreaſes faſter than the ſurface. 
All matter, therefore, may be reduced to ſuch 
minute parts, by carrying on the diviſion, 
that the contents will hald but a ſmall pro- 
portion to the ſurface. Lightneſs, then, or 
volatility, which is only a higher degree of it, 
is nothing elſe but a ſmall quantity of matter 
under a large ſurface. In this way all bodies 
may become volatile; and the heavieſt made 
We lighter 


* Prelectiones chemicæ, cap. de ſublimatione, 
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lighter than the lighteſt, if we had a full pow- 
er to divide, as far as we pleaſed. 


TA particles rendered very minute 
become volatile, is very evident. The ac- 
tion of putrefaction rendering the ſalts vo- 
latile, and the action of fermentation form- 
ing a volatile ſpirit, by the attenuating pow- 
er of theſe two proceſſes, are convincing 
proofs of it. But that this depends on the 
cauſe aſſigned by Friend ſeems very doubt- 

ful. The enlarging of the ſurface of a bo- 
dy may make it more ealily carried up into 
theair by other bodies, ſuch as fire, air, &c. 
or it may be the leſs able to disjoin and ſepa- 
rate, by its ſpecific gravity, the particles of 
air through which it muſt paſs in defcending ; 
but I can never ſee how it can riſe of it{clt 
on theſe principles. There ſeems to be an 
attraction, or ſome other power in the air, 
- that is the chief cauſe of volatility. The 
great ow 5 juſt given us a hint of it &. 

| But 


Vor. III. of the mechanical otigin and production of 
nn. | 
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« But the account, on which, by its bare 
on preſence, or peculiar operations, conduces 
te to the volatilization of ſome bodies, is a 
thing very difficult to be determined, with- 
© out having recourſe to ſome notions about 
« gravity and levity, and of the conſtituti- 
te on of the corpuſcles, that compoſe the air; 
* which I take to be both very numerous, 
ce and no leſs various. And, therefore, I muſt + 
ce not, in theſe occaſional notes, launch out 
ce into ſuch a ſubject, though, for fear T 
% ſhould be blamed for too much {lighting 
my old acquaintance the air, I durſt not 
« quite omit the power it has to diſpoſe ſome 
“ bodies to volatility. | 1 | 
| 


As vaſt ſubtility begets volatility; ſo great 
volatility argues vaſt ſubtility and minuteneſs. 
There are not. many things in nature that 
ſeem more ſo than this ſpirit. Glaſs, that 


can preſerve all odours, confine the cffluvia * 
of diſeaſes, and retain the moſt volatile chy- # 
mical falts, allows this to eſcape through its . 
pores in a few hours. Art can never arrive i 
" = at 
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at any ſuch manufacture. How powerfully 
muſt this ſpirit operate on the human body! 
As ſteel it will have all the effects of that mi- 


neral. But as ſteel, extremely ſubtilized, i 


muſt have 2 in a great degree. 


Tux properties of ſteel are, already, too 
well known to trouble your lordfhip with a 
detail of them. For its great fervice, it me- 


rited the conſideration of phyſicians; and has 


had it. Its power of opening obſtructions; 
encreaſing heat; thinning vifcid blood; 
ſtrengthening the fibres, and acting by diure- 
ſis, has already been fully explained by o- 


thers. No more commentaries are neceſſa- 


ry on this head. 


Tur fleas of this — ſpirit appear 
from the following experiment: : 

11. SoME of the mineral- water was put 
in a bladder, whoſe neck, for two inches, 
was twiſted hard; firmly tied; and, then, 


ſealed over with wax. The bladder was put 


N into 
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Into water, heated to the degree of the hu- 
man body. After it had remained there for 


half an hour, the bladder was opened, but 
the volatile ſpirit had — 


TEHIS ane brings its action home 
to the very eye; and ſhews how ſoon it will 
penetrate through the coats of the ſtomach, 
and the whole body. If, in half an hour, 
it could paſs through the moſt membranous 
part of an ox, ſure the foft and tender coats 
ol the ſtomach will not be able to contain it 
ſo long. Great part of its action muſt be 
exerciſed in the neighbouring parts. It muſt 


ſoon pervade the whole body. 
SECT. vi 


ATER may be tinctured with mine- 

rals, either by their vapour, or ſubtile 
particles. We have a probability, that the 
firſt may, ſometimes, be the caſe ; for the 
ſteam of iron, corroded by the ſpirit of vitri- 
ol, if confined, and directed towards pure wa- 
ter, 
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ter, is found to give it a Saw taſte. Bur 
this muſt ſeldom be the caſe; and but for a 
ſhort time. F ermentations, ebullitions, and 
corroſions in the bowels of the earth cannot 
laſt long. The other way where the mine - 
ral beds are wafhed by water, ſubtilized, and 
carried along, is, probably, the moſt gene- 
ral. Dwunſe-ſpaw, T imagine, is of this kind, 

A mineral bed of 1 iron, and a marly foil ap- 
pear ſufficient to produce ſuch a ſpring. 

This account of its formation is plain and 
ſimple ; and, therefore, more conſonant to 
the general proceeding of nature. 


I will, perhaps, amuſe your lordſhip to 

run a compariſon betwixt this  ſpaw and thoſe 
of other countries. If we can find any that 
contain the ſame principles, they will ſerve as 
"| foundation for extending the ſalutary ef- 
fects of this, which is but yet in its infancy. 
T he analogical reaſoning may, then, be uſed 
with ſafety; and the uſe of the water preſcrib<. 
cd with greater certainty. The contents os; 


chele waters s muſt be taken on truſt from the 
4 
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beſt authors. None is equal of himſelf to 
this task. 


In the * + deſcriptions of the French mine- 
ral- - waters, there is an account of one that ap- 
pears ſ ſimilar to ours. The water of Provins 
is ferruginous. On evaporation a ſubtile earth, 
like ruſt, fell to the bottom. A portion 
of this formed a circle round the glaſs, and 
taſted alt. This ſalt did not moiſten in the 
air, and appeared to be that portion of ſea 
ſalt, which does not cryſtallize. Its earth 
was whitiſh ; diſſolved in vinegar; and, when 
ipnited, took a red colour. By this deſcrip- 
rion its contents appear to be the ſame with 
thoſe of Dunſe- ſpaw. But, unluckily, its vir- 
tues are not related, nor have I been able, as 
yet, to come to the knowledge of them. 


Tx waters of Aix are hot; contain ſul- 
phur in great quantity; an alkaline ſalt; ſome 
ſea ſalt; and earth that ſeems to be of the 
ſtony kind. A pound of water has twen- 
ty five grains of this falt, and five of earth. 
8 e Tun 
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Tux different ſprings of the Saw * differ 
more in the quantity than quality of their 
ingredients. The Pobon conſiſts moſtly of a 
eel; yet has a little ſulphur, and lixivial ſalt. 
The Geronſter has little ſteel, but much ſul- 
phur, and lixivial falt. The Tonnilet has a 
fatty unctuous ſalt that partakes of allum; ſul- 
phur ; and fixt iron, The Sauveniere con- 
tains lixivial falt; ſulphur ; and iron. 


Selter water affords nothing but a pure al- 
kaline falt. It ſcemed to me, when taſted 
at the fountain, to be the moſt ſpirituous of 
all the German-waters, and to have moſt of 
be intoxicating quality. 


Pyrmont water has much ſpirit; a great 
quantity of ſteel; ſome ſea ſalt; and an alka- 
line ſubſtance, whether earth or ſalt, is left 


uncertain: moſt probably the laſt. 
TRESE 


8 Taz contents of the Spaw are rather taken from 
Chrouet than Hoffman, becauſe the laſt does not ſeem to 
have made his experiments on the ſpot, nor does, he inform 
us from what fountain the water was taken: tho' it ſeems 
X6 be from the Pohon. He denies a ſulphur in that which 
he examined. The contents of the reſt are from bim. 
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THESE differ very much from the con- 
tents of ours. "There is one, however, that 
reſembles it, nearly, in its main contents. It 
gets its name from Lauchſtadienſis, a place in 
Miſnia, belonging to the elector of Saxony. 
The water is heavy at the fountain; but 
light if kept ſome hours. With oil of tartar 
p. d. a fine carth is precipitated. It turns 
purple with galls: depoſites an oker: and re- 
mains long uncorrupted. Its ſubtile chaly- 
beat ſpirit leaves it ſoon, if expoled to the 
air, or heat. Hofman, contrary to his com- 
mon doctrine, aſſerts, that the ſteel exiſts, 
here, in its pure native form * 


Tas virtues of this water are delivered to 
us at full length. It gives a great appetite ; 
quickens the pulſe; and raiſes a roſy colour 
in the cheek. Tis good for all weakneſs of 
the firſt paſſages ; bad digeſtion; vomiting of 


viſcid mucus ; habitual "tendency to Don 
neſs; 


I Ix hac autem, marti nativa adhuc conſtat integritas, 
neque quippiam alieni ſociatum, et hanc ob cauſam omni de- 
trimentali et pernicioſo effectu deſtitutus elt. De fonte mar. 


_ tiats Lauchſtadienſi, parag. „ 
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neſs ; general laxity, and weakneſs of the 
body; obſtructions of the liver, ſpleen, or 
any other part; jaundice; chloroſis; ſtone; 
ſcurvy ; gout; ſciatic ; nervous ſpaſms; and 
hyſteric fits. When uſed as a bath, it cures 
weakneſs of the limbs; ſtiffneſs from the 
gout, or other cauſe; all tumours, and pains 
in old people from laxity; obſtructions of the 
glands ; and defedations of the sxin. 


Luxx us now, my lord, come home to 
our own country, and examine the moſt fa- 


mous mineral waters in it. The contents of 


our two hot ſprings, Bath and .Briftol, are 
not, yet, well aſcertained. Authors differ 
much about them, and have left a great deal 
for further enquiry. lo ö k 

| Bath, by et diſcovers a volatile 
ſteel; abſorbent earth ; a neutral ſalt; a very. 
little /% falt; and * ſulphur. „5 cd - 


h Ne 
5 N 14241 
TRE 


E S1 rx is turned black by the Bath-waters. Sulphu- 
yotisSfumes are emitted on burning the Wen Ser dot 
on Bath - waters. „„ es Had 55 
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Tx contents of Briſtol are, yet, more 
dubious. - "Theſe, taken from the experi- 
ments, and not the concluſions of authors, 
ſeem to be a volatile ſpirit ; ſea ſalt ; a neutral 
falt; and a calcareous earth. | 


Scarborough has been happy in an enquir- 
er. It contains a ſteely ſpirit ; alkaline earth; 
a great portion of a purgative neutral ſalt; 
with a ſmall quantity of ſea ſalt. 


Mo offat * diſcovers a volatile falphur, or | 
ſome conſtituent parts of ſulphur ; copper; "SE 


* 


ſea falt; and abſorbent cart. 


Cornbill water has had a reputation for 
many years; and, therefore, ' deſerves to be 
examined: more eſpecially as no account is, 
yet, given of its contents. This ſpring is 
exceeding cold, add demands carminatives, 


and other helps to obviate this quality. It 


has a blue colour, no ſmell, and a taſte re- 
s 1 | very weak ſolution of Glauber 
falr. 


2. 2 Ser an accurate examingtion. of this water by Dr. d 2 
mer med, eſſays, vol. I. r 
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falt. A ſcum and okery ſubſtance is ſepa- 
rated. It is very little heavier than the brook 
water that runs by. 


NEITHER ſilver, nor iron were diſcolour- 
ed by it. Galls had no effect. Oil of tartar 
P. d. turned it milky. A ſolution of fugar 
of lead formed yellow clouds, that depoſited 
ared.powder. Quick-{i]ver, diſſolved in ſpi- 
rit of nitre, turned it yellow. Spirit of nitre 
and oil of vitriol made no alteration. Nei- 
ther did a ſolution of gorroſive ſublimate; 
ſyrup of violets; or diſtilled vinegar. A ſo- 
ation of ſilver in ſpirit of nitre raiſed a mil= 
Eineſs, which in a few minutes changed into 
a sky-blue colour above, and a red below: 
in a quarter of an hour the mixture was of 2 
deep purple, with a conſiderable precipitation 
of a leaden- coloured powder. I am at a loſs, 
my lord, to determine, whether or not this 
laſt experiment argues a ſulphur. Chymiſts 
agree in calling thoſe waters ſulphureous, 
khat turn a ſolution of ſilver black. But that 


was not the colour 1 in this experiment. In 


froſty 
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froſty weather this experiment does not ſuc- 
ceed ſo well; for then, the matter precipi- 
tated is only altered in its colour. Worms 
were not affected by this water, Milk was 
curdled by it. Soap is not diſſolved in it. 


Tk oker is of a brick colour; and has 
no taſte ; efferveſces ſtrongly with vinegar; 
gives no ſulphureous ſmell when put on a red 
hot iron; nor detonates with nitre. After 
calcination none of the oker is attracted by 
the magnet, nor ſtrikes a colour with galls 
and water. Thus, tho' the oker and ſcum 
of Cornhill water reſembles thoſe of Dunſe, 
they appear very different by experiment. All 
okers have hitherto been imagined of the 
fame irony nature. 


- WHEN kept a day it loſes its peculiar 
taſte. This diſcovers a ſpirit in it. Of what 
nature this ſpirit is, I cannot fay. It is not 
a volatile ſulphur, becauſe the water, depriv- 
ed of it, {till alters a ſolution of flyer in ſpirit 

Of nitte. 


Two 
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Two Engliſh pints evaporated gave twen- 
ty grains of refiduum. The ſecond part of 
ſea ſalt made four grains of this. The other 
ſixteen were compoſed of a terreſtrial ſub- 
ſtance of a particular nature, nor reſembling 
any yet deſcribed. This began to be depo- 
ſited, before the water was half evaporated ; 
and, therefore, ſhewed itſelf to belong to the 
claſs of earths. It is white; ſparkling ; taſte- 
leſs; ſcarce diflolvable in the mouth or water; 
neither acid, nor alkaline ; and, when viewed 
by a microſcope, appears to be a congeries 
of pellucid particles like falt. When the 
water is evaporated over a ſtrong fire, it co- 
vers the bottom of the veſlel, like a ſtony 
concretion. But, if the heat is gentle, it 
ſhews itſelf in a looſe form, as ſo many white 
Spicula. As it does not diſſolve, like ſalts, 
in water, I chuſe to claſs it with earthy ſub- 
ſtances; tho', in many reſpects, it appears 
like the ſaline, This earth is purgative. 


PART 


177 


PART II. 


M. 


ven, and put under the guardianſhip of the 
gods. Thus the Calderine were conſecrat- 
ed to Juno; the Clufine to Mſculapius; the 
Albulz to Hygeia ; and the Bath waters to 
Minerva. Great men often ſhared i in the ho- 
nour, as diſcoverers, or encouragers of theſe 
reſervoirs of health. Aix waters are called 
Graniæ, from Granicus a Roman general 
who firſt diſcovered them, and built a caſtle 
for their protection. The Carolinæ had their 
name from the emperor Charles. Mankind 
are, generally, grateful for any ſervice done 
them; and tranſmit the names of their bene- 


SECTION TL. 
INERAL' waters, whoſe ſalutary 


effects are ſo evident to the vulgar, 


factors, with honour, to poſterity: this ac- 


knowledgment 1 is the only one they are ca- 


* 


FAA'S E pable 


were eſtcemed the favours of hea- - 
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pable of ; tho', indeed, a great one. And 
when I look forward into the annals of fu- 
turity, I cannot but imagine your lordſhip' 3 
name ſtands inrolled there. Nay, more; you 
deſerve it. To reward induſtry; promote 
manufacture; and encourage trade, are more 
uſeful qualities, than to extend our limits. 
The firſt tends to the happineſs of mankind ; | 
the latter to their miſery. One peoples, 
while the other diſpeoples the world. Thus 
much we owe you when alive: thus much 
poſterity will pay, when you are no more. 


You lordſhip, tired with the former ſcru- 
tiny into the contents of this water, will na- 
turally fall into the following train of reflec- 
tion. All this may be amuſing; but where 
« js the profit? what avails it, how numerous 
« are the contents, if not beneficial to man- 
« kind? Its effects on the human body are, 
&« alone, to be the meaſure of its value. On 
<« theſe, only, I muſt form my judgment: 
5 on theſe, only, will the world paſs ſentence 
| 66 on 
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eon its reputation and merits. Let me hear, 
ce then, of its medicinal benefits : give me 
« facts: produce your vouchers: and, withal, 
« teach me by what methods theſe ſalutary 
* ends are beſt attained.” Enough, my lord. 
The value of mineral waters, as of every 
thing elſe in life, ought, certainly, to be mea- 
ſured by their ſervice to mankind. This is 
the only juſt criterion of our eſteem. And 
of this good ſenſe is always a ſufficient judge: 
nor ſtands it in need of any foreign help. 


BETORRE I proceed to the effects of this 
water on unhealthful bodies, it ſeems but 
natural to take notice of its effects on health- 
ful. There its operations muſt be more ge- 
nuine and uniform. Diſeaſes may alter very 
much the ſolids, the fluids, and the different 
ſecretions. Whoever would argue that this 
water has a purgative quality, from obſerving 
ſuch an effect in ſome morbid cafes, or in 
cold weather, would find himſelf groſsly mi- 


ſtaken, The conſidering its effects on 
healthful bodies ſeems to be the beſt me- 


thod 
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thod to aſcertain its natural operations on 
the body. Tis, indeed, ſurpriſing that au- 
thors have neglected this point. Nor know 
I any, who has delivered obſervations, pur- 
polely made, on ſound bodies. 


I x firſt day that this water is drunk, it, 
commonly, leaves a particular taſte on the 
tongue; and produces diſagreeable eruQati- 
ons, a nauſea, and ſickneſs. Theſe ſeldom 
appear after the firſt day; and are owing to 
the ſtomach not being rightly prepared for 
the water. Thoſe, who have previouſly 
taken a vomit, are ſeldom, or never, troubled 
with theſe — . 


Exxxx one es that, during the time 
of drinking the water, their ſpirits are re- 
markably raiſed, and that its effects are in 
ſome meaſure analogous to thoſe of wine. 
It gives all the flow of ſpirits that the juice 
of the grape does, without the ſubſequent 
head-ach. I have ſeen it open the mouth of 
one who had been ſilent for months before. 
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In ſhort it is a moſt ſociable water. This 
operation is ſo quick, after drinking ſome 
glaſſes of water, that it can be imputed to 
nothing but its volatile ſpirit; and is a ſtrong 
proof of its ſpeedy agency and penetration 
through the ſmalleſt veſſels. 


Tux head is ſometimes affected by it, as 
by too much wine. Something like drunk- 
enneſs is produced. Many have found it 
—_— to ſit on horſeback in this conditi- 

But the giddineſs laſts not long; and 
2 to ariſe from the above- mentioned 
cauſe. 


IT raiſes an appetite, and enables the ſto- 
mach to digeſt a greater quantity of victuals. 
This, in ſome meaſure, is to be attributed to 
early riſing and exerciſe; but, ſtill, the mine- 
ral water muſt have its ſhare by wafhing a- 
way the old contents of the ſtomach, and 
ſtrengthening its fibres. For the ſenſation 
of hunger is ſuppoſed to ariſe from the fric- 
tion of the bare nerves on the oppoſite ſides : 

| and 
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and a great part of digeſtion is performed by 
the force of the muſcular fibres, 


5 DvriING its uſe, the belly is, generally, 
ſomewhat bound. This is an effect of ſteel, 

whether prepared by art, or nature. It ſeems 
to be owing to the fibres of the inteſtines 
being more contracted, and ſo rendered 

ſtronger. By this means they force a greater 
quantity of the fluid parts of the nouriſhment 
into the veſſels, while the remainder, more 
hardened than uſual, paſſes ſlowly through 
the inteſtines, Hales has made the contract- 
ing power of ſtcel-waters evident by * expe- 
riment. 


Ir makes the faces black. This likewiſe 
proceeds from the ſtecl. It is, perhaps, ef- 
fected in ſome ſuch way, as by the mixture of 
galls: or by the fixt ſteel mixt with the fi 
brous part of our aliment. 


IT acts as a diuretic, and ſeldom purges, 
unleſs where the viſcera arc unſound, or the 


weather 
* Vip. Hæmaſtaticks, experim. 18. 
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weather cold. The time alters according to 
the conſtitution, and manner of drinking. 
A fluid ſcarce deſerves the name of diuretic, 
when no more is ſecreted, than what was 
taken by the mouth. Water cannot proper- 
ly be called a diuretic medicine. But Dunſe- 
Spaw has a juſt title: for the quantity ſecret- 
edis more, by ſome ounces, than what was 
taken in added to the uſual ſecretion. On 
this quality many of its good effects mult de- 
pend. | 


IT, generally, makes the pulſe more fre- 
quent during the time of drinking. At half 
an hour paſt five in the morning, my pulſe 
beat an hundred and forty ſtrokes in two 
minutes. In two hours, having drunk two 
Engliſh pints and an half, it roſe to a hundred 
and fifty five. Thus the water quickened 
it about the eleventh part. This is eaſily 
accounted for from its contracting power. 


The blood muſt move through the contract- 


ed veſſels with a greater velocity than before: 


as 
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as 2 nn. pent up betwixt rocks, is more 
rapid than when i over the plain. 


I couLD perceive no o change i in the ful- 
neſs or force of the pulſe. Bur we have nat 
ſuch a juſt meaſure of theſe, as the watch i is 

ol its frequency. | 


TRE queſtion was ſeveral times putt to me, 
whether the water heated: for ſome ſuch ſen- 
fation is raiſed by the drinking of it. The 
thermometer is the only juſt criterion of the 
preſence or abſence of heat. Our ſenſes are 
very deluſive in this point. J haye ſeen fre- 
quent inſtances of this deception. A per- 
fon, in a cold fit of an ague, is conſiderably 
hotter, than in good health. The thermo- 
meter is the only teſt, then, of real heat ; 
and, to that, I applied for a determination, 


No increaſe of heat was obſerved on drink- 


ing two Engliſh pints and an half. 


Wnar effect it has on perſpiration I was 
not able to diſcover, for want of a proper in- 
ſtrument 


9. 
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ſtrument to reduce that ſecretion to weight 


and meaſure; * I is probable, however, that 


it is conſiderably increaſed, from the greater 
vigour of the veſſels, frequency of the pulſe, 
and diminution of the inteſtinal diſcharge; 
for the increaſe of the reinal cannot make 
up for the decreaſe of the laſt. Beſides, if 
the inviſible perſpiratory matter was not in 
proportion to the quantity of aliment, the 
veſſels would very ſoon be too full. 


IT is very common for thoſe in good 
health to have puſtular eruptions over the 
skin, on their firſt drinking the water. Mr. 
Hood was a remarkable inſtance of this a- 
mong many. He went to the well to bear 
ſome friends company. After he had drunk 
the water ſix days, large boils appeared over 
his body, and increaſcd to ſuch a degree, that 
he was confined to his bed. When they 
were retiring, he drank more water ; but 
none, afterwards, appcarcd, the inflammato- 
ry matter being exhauſted. This cutaneous 
eruption ceaſing after a certain time ſhows, 
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that the water does not generate, but expel 
the noxious humours. Whether this is ef- 


feed by the increaſed force of the veſſels, 


or in ſome other unknown way, I ſhall not 
pretend to determine. But fure I am the 
effect muſt be ſalutary. How far, in theſe 
luxurious times, it may be proper for every 
one to purify, for ſome weeks each year, e- 
ſpecially for thoſe mewed up in large cities, 
I leave common ſenſe to determine for itſelf. 
If the wheels of a watch are cleaned at ſtat- 
ed times, they will never ſtop, till wore out, 
naturally, by attrition, or damaged by ſome 
external accident. Thĩs is an effect, ſo far 
as I know, not yet related of any mineral 
water. | 


ISEHALL not ſcruple to acquaint your lord- 
ſhip with its ill effects, as well as its good. If 


drunk, when any freſh cold is caught, it makes 
the perſon hot, feveriſh, and uneafy : and no 
wonder, when its natural effect is to make the 
pulſe more frequent. This is not to be laid 

to the account of the water, but to that of 
= its 
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its injudicious uſe, while the body is really 
in an unhealthful ſtate. 


I Havs known two inſtances. of its pro- 
ducing twitchings and gentle ſpaſms in the 
ſtomach. "Theſe ſeemed owing to the mu- 
cus that guards the nerves, being waſhed a- 
way, by which the ſubtile, active, and irre- 
gular particles of ſteel made too ſtrong im- 
preſſions. What confirms this reaſoning is, 
that, after deſiſting for ſome days, till the mu- 
cus is formed, the water may be ſafely, again, 
uſed. Some perſons may have ſuch delicate 
and irritable nerves, as to be more liable to 
theſe pains than others. 


SE CT. I. 


| II is. much to be regreted, that public re- 
| cords have not been kept of all the ef- 
fects, that appeared upon diſeaſes on the uſe 
of mineral waters. It would be of ſer- 
vice to mankind, if every remarkable caſe was 


diſtinetiy wrote and hung up in the church. 
"Theſe 


rs AW ESSAY "Pair HI. 
Theſe would be as ſo many phyſicians to give 
advice to thoſe who pleaſed to conſult them. 
This, my lord, is no ideal ſcheme. It has 
been done. The ancients, we know, when 
they eſcaped any great ſickneſs, or other dan- 
ger, hung up accounts of the affair in their 
temples. Theſe, from the vow made during 
the danger, were called votive tables; and 
are ſaid to have ſupplied Hippocrates * with 
a number of his excellent hiſtories and prog- 
noſtics. Shall we, then, of a purer religion, 
fail in qur acknowledgments and gratitude ? 
ſurely not: for doing good to man is the 
higheſt gratitude to the Supreme Being. 


IT would have been more for our benefit, 
had the writers on mineral waters, inſtead of 
telling us that they cure ſuch diſcaſes, given 
us the plain naked hiſtory' of theſe cures, and 
left every one to judge for himſelf. Thefe 

paintings repreſent the whole ſcene to the 
eyes ; let the reader into feveral ſecrets, that 
the narrator is not aware of ; anſwer a thou- 


| 6s land 
* Vid. — . lib. 29. 
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ſand queſtions; and act the whole over again. 
While the bare information of being good 
for this, or for that diſeaſe, touches only the 
ear, and gains but little credit. | 


T EIs method I ſhall follow, as the juſt- 
eſt way of dealing with your lordſhip.. The 
effects of Dunſe-Spaw ſhall be laid before you: 
4 will only act the part of a narrator: your 
own judgment ſhall determine. To pro- 
ceed in this way is to proceed impartially. . 


FACT is often in danger of loſing credit 
by bad reaſoning. That theſe hiſtories may 
not ſuffer, in this way, I ſhall deliver them, 
as they came from the perſons themſelves, 
and leave the theory to be managed as you 
pleaſe. What may pleaſe me, may not pleaſe - 
your lordſhip. Beſides, the greatelt phylici- 
ans are not agreed about the cauſes of diſ- 
eaſes; nor ever will. The ſpeculation is 
too abſtruſe to admit of any great certainty; 
If, then, we are ignorant of the cauſes of diſ- 
eaſes, our reaſoning on the action of mineral 

Waters, 
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Waters, in removing theſe cauſes, muſt be x Ve- 
: 5 uncertain. 

As this well is ſtill in an infant ſtate, no 
great number of theſe hiſtories can be expect- 
ed. Nor have they all come to my know- 
ledge. Exen in thoſe that have, the curious 
cannot be fatisfied in the minute circumſtan- 
ces, as J had them by relation. Order re- 
quires that we begin with the diſcaſes of the 
firſt paſſages, where its greateſt power muſt 
be exerciſed, being more immediately appli- 
K there. 


* v4 


= "Tim hos ben End ee in e 
cies of the ſtomach. A young lady, troubl- 
ed with frequent eructations, ſwelling of the 
ſtomach, and an uncaſy choking ſenſation, 
4 whe pores of theſe ſymptoms by this water. 


K "Ih 3 has been found, where 
the. ſtomach was ſo weak, as not to be ca- 
pable to digeſt, or even retain the aliments. 


Mrs. — of Ayton had been afflicted 
N with 
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with a pain of her ſtomach for many years, 
and taken many medicines with little ſucceſs. 
In the ſpring 1749 ſhe drank Dunſe- water, 
and found herſelf better. But in the Septem- 
er following ſhe was worſe than ever; and 
her diſeaſe kept on the increaſe all the win- 
ter and ſpring following. She was now e- 
maciated, weak, and ſcarce able to walk. 
Her ſtomach rejected all kind of food, even 
the lighteſt: for ſhe had abſtained from all 
kinds of fleſh for a long time. Her pain 
was ſo great after cating, that ſhe was gene- 
rally obliged to force up her victuals before 
they had undergone any change. This diſ- 
agreeable task made her almoſt abſtain from 
victuals. She had no feveriſh, or nervous 
ſymptoms. In this condition ſhe went to 
Dunſe-well about the '5th of April. She 
drunk a bottle of water every morning, at 
firſt in bed. The pain of her ſtomach quick- 
ly abated; in a few days ſhe cat her victuals 
with an appetite; retained, and digeſted them. 
When ſhe was able ſhe went to the well; 
7 „ and, 
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and, in ſix weeks recovered her health and 
ſtrength. - 


To young gentlemen, * had the ſame 
ſymptoms, tho not of ſo long continuance, 
were relieved from them by the uſe of this 
Water. | 


1 Tux following is an inftance of its not 
ſuiting every caſe. —— Wight of Deadriggs, 
a boy about fourteen years of age, had been 
troubled, for four years, with continual vo- 
mitings. He drunk of Dunſe-water for five 
weeks without any ſucceſs. ' When I ſaw 
him he was much emaciate, and without fe- 
ver. Frequent giddineſs and pale urine 
ſhowed the diſeaſe to be nervous, and his vo- 
miting ſymptomatic. And, accordingly, he 
was cured i in a a few weeks by nervous medi- 
eines. 


WIEN it thus operates on the ſtomach, 
it cannot miſs to have analogous effects on 
weak inteſtines. This diſeaſe is known by 
5 ; great 
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great flatulency, liquid feces, and tendency 


to a purging on the leaſt cold. A gentle- 


man, in theſe circumſtances, found himſelf, 
after drinking this water, leſs * to W 
ſymptoms afterwards. 


LET us follow the water into the habit 
of the body, and view its operations in open- 
ing obſtructions of the different viſcera. Steel 
waters have always been reckoned good for 
the ſpleen and liver. John Millar had been 
troubled, for many months, with a heavy 
pain in the place where the ſpleen is ſituat- 
ed, which ſymptom was augmented by hard 
labour. Sometimes a {welling was perceived 
outwardly, On drinking this water ihe mY 
went off. N 


A GENTLEMAN, who had laboured under 

the ſame ſymptoms for four months, had 
been blooded frequently, and bliſtered on the 
part, without any conſiderable relief, was caſ- 
ed of all his complaints in nine days. 


| or —— 
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'THE reverend Mr. Home miniſter of Fogo 
was ſeized in February 1742 with a great 
pain, and fulneſs in the region of the liver; 
frequent vomitings ; bileous eructations; col- 
tiveneſs ; and a degree of fever, with heat, 
thirſt, and reſtleſsneſs. He did not get ſo free 
from theſe ſymptoms, but that he was troubl- 
ed with frequent returns of them for fix years. 
About the middle of July 1748 he was ſeized 
in the old way with the additional ſymptoms 
of the jaundice. When all theſe, except the 
pain and yellow colour, were a little abated 
by proper evacuations, he began to drink the 
water. All the ſymptoms went off in three 
weeks. Nor has he ever felt, for theſe two 
years paſt, the leaſt degree of thoſe ſymp- 
toms, that had ſtuck by him for ſix years 


before. 


Fox the glandular obſtructions in the 
| king's evil it has been found of ſervice: Iwo 
or three caſes might be produced in its fa- 
vour. David Wight a boy about twelve years 


of age had laboured under this difeaſe for ſix 
years, 
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years. There was a running and hardneſs 


from the maxillary glands in both ſides. He 
had tried Mqffat and Cor ſtorphin waters with 
advantage; but as the ſwelling and hardneſs 
was never carried off, the running always re- 
turned. He came to Dunſe about the middle 
of July, and drank a bottle of water every 
morning. It ated as a diuretic. In a month 
the ſores were all dried up, and the part quite 
ſoft. He continued drinking the water for 
two months longer, and is at preſent free 
from his former diſeaſe. As Moffat-water 
has ſtood the teſt of many years, and wrought 


remarkable cures in this diſeaſe, we are in 


juſtice bound to give it ſtill the preference: 
at leaſt, until Dunſe can produce as many. 
The experience of many years muſt weigh 
_ down that of a few. 


INSTANCES of its curing the ſcab have 
been numerous. In ſome of theſe. it has 
been little leſs virulent than the leproſy, and 
had ſtood its ground againſt all medicines for 
many years. This water forces the eruption 

out 
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out in greater quantity at firſt, and never 
ona, till it has ejected the whole matter. 


| irs effects i in a the ſcurvy are theſe. Mrs. 
Smith of Dunſe had a dry ſcorbutic ſcurf 0- 
ver her legs and arms, that could be ſcraped 
off with a knife. The parts below were 
fiery anditchy. After trying medicines with 
no ſucceſs, ſhe drank the water for fix weeks. 
In the January following her diſeaſe went 
off, and her skin turned ſoft and ſmooth. 1 
muſt inform your lordſhip that this diſcaſe 
often retires after the medicines, that wrought 
the cure, have been left off. Nature when 
f ſtrengthened performs the reſt herſelf. 


had been troubled with a ſwelling 
and cruſty ſcab over her face. Her gums were 
tumid; her teeth looſe; her joints and head 
pained. The corroſive matter ſeparated from 
her face attacked the ſeptum of her noſe and 
bred ulcers there. On drinking the water 
for two months, the ſwelling of her face fell ; 


the ſcabs diſappeared, and the ulcers healed. 
Eliſa - 


Sect. II. ON DUNSE-SPAW. 197 

Eliſabeth Anderſon of Eymouth was, in Ja- 
nuary laſt, covered over with moſt inveterate 
white ſcales from head to foot. She loſt her 
appetite ; turned ſick ; weak; unable towalk, 
or endure the leaſt motion. She fent for the 
water, and drank it at the rate of four Scots 
pints in the day. In a little time ſhe was 
freed from all her complaints. 


SEVERAL ſcorbutic ſpots of many years 
ſtanding have been carried off by this water. 
One particularly in the palm of the hand, that 
| mattered, and gave great trouble to the gentle- 
man that had it. 


Bur the compleateſt and furtheſt advanc- 
ed ſcurvy was that of. He had ulcers in 
his gums and tongue; livid ſpots in his legs; 
looſe teeth ; ſleepineſs; and ſwelling of his 
legs: ſymptoms of this diſcaſe in its higheſt 
degree. But the uſe of this water in a few 
weeks carried them off. 


Irs 
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re effects in nervous caſes are yet dubi- 
ous. Some have been the better for its uſe; 
while others have not. Future experience muſt 
fix the limits. A gentlewoman in Eymouth 
had always a tendency to a nervous diſorder; 
which appeared more plainly in 1745, after 
ſhe had beheld the terrors of a ſtorm at ſea. 
The diſcaſe continued on the increaſe till 
October laſt. She had, then, frequent ſtart- 
ings and ſhakings over all her body, preceed- 
ed by an aking of the parts. A numbneſs 
and inſenſibility, often, ſeized her from her 
loins downwards; which was followed by a 
quick ſenſibility and tenderneſs of the parts. 
She complained of ſpaſms in her breaſts; loſs 
of appetite ; clear urine ; ſalt ſpittle; and a 
ſharp humour from her noſe. Ihe muſcles 
of her forehead, eyes, and mouth were, fre- 
quently, convulſed; and diſtorted her face. 
Her jaw was ben forced open to admit 
victuals; and, after all, ſhe could neither 
chew, nor ſwallow them. Painful and diſ- 
agreeable thoughts aroſe with the paroxiſm. 


In this ſtate.ſhe came to Dunſe- well. After 
drinking 


! 
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drinking the water three weeks, ſhe recovered 
her health, and has continued for ſix months 
quite well. 


IT has been tried with advantage in freſh 
paralytic diſorders. Mr. -------, far advanced 
in years, was, laſt winter, attacked with a pa- 
ralytic diſorder. His legs had almoſt loſt 
their feeling, ſtrength, and motion. His arms 
were little better. His tongue refuſed to do 
its office. His internal faculties had felt the 
diſorder.” The returning heat of ſummer 
gave him ſome eaſe. He began in July to 
drink the water. The heat returned gradu- 
ally into his extremities. In ſix weeks he 
could walk to and from the well, could 
write, and had the full uſe of his tongue and 
internal faculties. During his cure he paſ- 
ſed a great quantity of a ſandy- like ſubſtance. 
He had during his life ſome touches of the 
gravel. Was that ſubſtance, pre-exiſting in 
the blood under another ſhape, the cauſe of 
his diſtemper, when depoſited on the nerves? 
It might be ſo. 

EONS. Alexander 


200 AN ESSAY Parr III. 


Alexander Wedderſpoon of Preſtonpans, ſe- 
venty five years of age, was ſeized with a pa- 
ralytic diſorder in January laſt. From his 
loins downwards he had a ſhaking, want of 
feeling, and weakneſs. When he came he 
could ſcarcely creep. down to the well. I 
| faw him four weeks. after he had drunk the 
water; and, then, he was quite recovered. 


Ix chronic rheumatiſms it has been tried, 
| fometimes with ſucceſs, ſometimes without. 
John Henderſon troubled with rheumatic 
pains in his ſhoulders and joints was cured 
in three weeks. 


Is effects in the gout has, ſcarcely, been 
yet tried. Mr. Fordyce had ſome irregular 
attacks of it before he began the uſe of this 

water. A month after he was attacked with 
a regular fit of the gout. After the fit was 
over he began the uſe of the water again; 
during which time he continued well. 


IN 
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In old coughs with tough viſcid defluxion 
this water appears to be of fervice. But in 
recent colds it has been found prejudieial. 


IN. an atrophy it had no effect. A young 
woman, about twenty years of age, of a pale 
habit, had nightly ſweatings, and a ſwelling 
of her legs, with a general waſting. She 
drank the water for a fortnight without any 


Ix dropfical caſes mineral waters are ac- 
counted pernicious. The following inſtance 
is, therefore, very remarkable.------ Brown of 
Mitterfon was ſeized with an agve laſt har- 
veſt, which was ſuecceded with a dropſical 
ſwelling in his belly and legs. His belly was 
very much ſwelled when he came to the 
well. 1 ſaw him about a month after he 
had drunk the water. The ſwelling of his 
legs was then quite gone, and his belly ſome- 
what fofter. The fluctuation was plainly 
felt. I faw him at different times; and found 
| 2 _—_ leſs and leſs every time. He 


C 0 con ti- 
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continued the uſe of the water for four 
months, and went away cured, as I'was in- 
formed, for I did not, then, ſee him. He. 
drunk the water twice a day; and thought 
that he evacuated more than he drunk. 


7 has done conlidetable ſervice in the 
ſtone and gravel. The reverend Mr. Car- 
liſie of Preſtonpans was ſeized, in November 
1748, with a violent pain in one kidney, and 
a vomiting. He took great quantities of ſoap 
without ſucceſs. In that kidney there' was 
a conſtant dull pain, that increaſed on any 
fatigue. In 1749 he began to uſe Dunſe- 
water twice a day. The ſecond day he paſſ- 
ed a white ſharp ſand, and ſo was delivered 

from the long continued pain, 13 | 


Robert Norrie of Dunſe had been troubled. 
with nephritic ſymptoms for five and twen- 
ty years. He had ſuffered much pain. He 


was carried to the well, and the firft three 


days paſſed three ſtones: after this he was 
caly and walked down on foot. A fortnight 
dgtter 
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after he had a ſevere fit. In the whole he. 
has been much eaſier ſince. 


5 Sen JEANT Weir of Dunſ had been aſth- 
matic for many years, and troubled with the 
_ gravel for eighteen months. At firſt he was 
ſcarcely able to walk to the well, but in three 
weeks was able to walk three miles. He paſſ- 
ed ſeveral ſtones, His aſthma was much re- 

lieved too. . N e 


SER]EANT aki of - Dun, being re- 
duced very low by the flux in Germany, was 
obliged to ly, for twenty days, on his back. 
After this he felt a dull heavy pain in his 
right kidney, with clear urine, tho' often 
bloody after fatigue, ſevere reachings and 
twitchings of his belly. In 1747 he rode 
down to the well every day. He, then, 
perceived much ſandy ſediment and ſome 
ſmall ſtones. In five weeks he could walk 
with eaſe. The ſymptoms have never troubl- 
ed him ſince, except on coughing or any ſe- 
vere motion; then the place feels ſore. 

bs — 
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_ IN Aleales of childten it has been found 
of uſe. It has been. tried with ſucceſs for 
worms. The * experiment mentioned be- 
fore ſhews it has a ſpecific quality in this diſ- 
eaſe. The abſorbent earth muſt, likewiſe, 
be of advantage in correcting the acidity 
formed in their weak ſtomachs. Children 
fifteen months old have drunk it with ſucceſs. 


THis water ſeems a medicine well calcu- 
lated for thoſe who have loſt appetite, ſtrength, 
and ſpirits from ſevere ſtudy; too cloſe an at- 
tention to buſineſs, or the ſedentary life * a 


| e city. 


Ir we io from analogy, this watcr 
ſhould be hurtful to thoſe who have great | 
and old ſchirrous obſtructions in any of the 
wviſeera; to the pthiſical; the heQic; or the 
coſtive, Time and ae can alone 
confirm theſe ſufpicions. 


Tn E water outwardly applied | dries all 
ſcabby eruptions. As there is no bath, its 
£ effects 


* Vide ſect. 2. part 1. 


effects are but little known in this way. The 
ſcum has been of ſervice to weak eyes, and 


watry ſwellings of the legs: it ſeems to have 


2 penetrating aſtringent quality. 


WIEN I look back on theſe few caſes, I 
cannot but think, that they contain many re- 
markable cures ; too remarkable, indeed, to 
lie buried in ſilence. They are facts that 
ſpeak for themſelves ; that argue with moſt 
convincing rhetoric; that ſtand in need of no 
5 theory; and, therefore, had 
none. 


SECT. III. 


VERY art and profeſſion has not add 


its inſtruments, but its rules for the 
ſh rs: of them, T he pipe cannot a- 
lone make the muſic. The ſtops mult be 
managed in the manner laid down by the 
proficient of the art, e re harmony can ariſe. 
Rules, then, my lord, are abſolutely neceſſa- 


ry to attain the falutary effects of mineral 


Waters. 
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waters. There is a certain preparation, a 
certain quantity, a certain time, and a certain 
method of life that will make the patient 
reap the greateſt advantage. In whatever 
ſide we err, we miſs our mark. . 
Tur preparatory. method to waters "T4 
in general, too ſevere; eſpecially to the ſteely 5 
: fort. To enfeeble, by repeated purgatives, 
when the water operates by bracing, and 
ſtrengthening, is ſurely againſt common ſenſe. 


A gentle preparation, however, is neceſlary. 


Ir the perſon has too great a fulnefs of the 
veſſels; a youthful ſanguinary, conſtitution ; 
a ſuppreſſion of natural diſcharges; a full, 
or hard pulſe ; ſwelling of his veins; if he 
has cat, or drunk too plentiſully before, and 
uſed but little exerciſe ; if troubled with ſe- 
vere pains in any place; in theſe circumſtan- 
ces he ought 'to loſe ſome blood. For, 'as 
the circulation is quickened by the water, 
there is danger leaſt the veſſels be choked 
up, and a fever follow. Beſides, in this ſtate 
ol the fluids, the ſecretions never go well 
On. 
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on. If bleeding is neceſlary i in theſe circum- 
ſtances, it is bad for the weak; pale; thoſe 
that have a low ſoft pulle ; and the old. 


A vom1trT ſeems in all caſes abſolutely 
neceſſary, The viſcid matter in the ſtomach 
ſtops the operation of the water, and, being 
carried along with it into the circulation, 
contaminates the fluids. A. vomit is, there- 
fore, neceſſary. Without it a ſickneſs and 
giddineſs attends the drinking. So ſtrongly 
does nature point o out this medicine, 


For the ſame reaſon the inteſtines demand 
to be cleaned, But here we may anſwer 
two intentions. As the water is to operate 
in the diuretic way, it is neceſſary that the 
reinal paſſages ſhould be cleared, to give it a 
free exit. Both theſe deſigns may be anſwer- 
ed at once by mannaand cream tartar, or Glau- 
ber ſalt. But if the conſtitution be very low, 
or the inteſtines weak, rhubarb is more ad- 
viſable. If too great a quantity of bile a- 
bounds, tamarinds are preferable to either. 
„ This 
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This ſhews how ridiculous it is to make one 
purgatiye ſerve all conſtitutions and all de- 
ſigns. One doſe, in general, will be found 
ſufficient. All ſevere purges ought to be 
ſhunned; for they pervert the tone of the 
inteſtines; and are, in every ſhape, unfit to 
precede mineral waters. 1 


1 Tar amian is bn proper time for the 
uſe of mineral waters. The ſtomach and 
inteſtines are freer from contents, and the 
veſlels emptier, at that time, than at any. o- 
ther. They have, likewiſe, little labour, 
the chyle being already changed. The wa- 
ter muſt, therefore, act more 8 on 
the firſt pallages and veſſels, 


Tur e on the water r muſt ante 
every one ſenſible, that its genuine effects are 
only to be had at the fountain-head. It is 
loſing, every moment, its moſt valuable parts, 
and chat ſmall degree of heat it has. The 
ſea ſalt, abſorbent earth, and water remain, 
rr the volatile ſteely _ cannot. be retain- 

| ed. 
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ed. Beſides, ſhaking appears by experiment 
to aſſiſt its eſcape. Whoever has drunk it at 
the fountain, and at a diſtance, muſt be ſen- 


{ible of a great difference in its 5 lightneſs on 
the ſtomach, 


As the human body does not agree with 
ſudden changes, tis proper to begin with 
ſmall quantities, and to ariſe, by degrees, to 
the juſt doſe. This muſt, always, be propor- 
tioned to the conſtitution. The young and 
robuſt demand a greater quantity, than the 
old, the tender, or thoſe of delicate nerves. 
Men, in general, can bear more than women. 
So far as a rule can be given in ſuch a vary- 
ing ſubject; four Engliſb pints are ſufficient 
for the ſtrongeſt man, and three for a woman. 


GENTLE exerciſe, during the drinking, 
| js requiſite to aſſiſt its operation. Walking, 
riding in any vehicle, or on horſeback, are 
proper. The laſt is preferable to the others. 


All violent motion, that may raiſe a heat, 
Dd ought 
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TY to be ſhunned: 5 che tumult diſ- 
turbs ſecretion. 


, en i n 2nd inind may have no 
bad effect, it is cuſtomary to uſe carvy, gin- 
ger-tablet, or confected orange-peel. This 
may be neceflary to thoſe of delicate nerves, 
but is only a matter of form to the ſtrong, 
as the water is neither cold, nor windy. A 
little may, however, aſſiſt the ſtomach in the 
expulſion of the water, but a great deal is by 
no means adviſable. Some, on account of 
too delicate nerves, cannot bear mineral Wa- 
ters cold, and therefore have been in uſe to 
warm them. But as this has, of itſelf, a de- 
gree of warmth, few will find any inconve- 
nience from it. If there be any ſuch to 
whom the coldneſs gives pains in the ſto- 
mach, they may heat it quickly; by putting 
the glaſs in ſome warm water. But it will 


always be the worſe for this. 


8 THERE is nothing more neceſſary than an 
attention to the way of life, during a courſe 
of 
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of mineral waters. A great quantity of vic- 
tuals give the firſt paſſages and veſſels tos 
much fatigue to receive any benefit from the 
water. And too great a quantity of ferment- 
ed liquors, by thickening and inflaming the 
blood, counteract its effects. Moderation, 
in both theſe points, appears, to common 
ſenſe, very requiſite. - An exceſs in cating 
muſt be guarded againſt ; for the ſtomach 
ſeems to be ſtretigthened, by the immediate 
application of the water, more than the reſt 
of the body; and, therefore demands and di- 
geſts more, than the veſſels are ible to bear, 
or expel. Thus a plethora will ſoon ſuc- 
ceed if no moderation is uſed. The qualit 
muſt, likewiſe, be conſidered. Whatever + 
vegetables, fiſh, or fleſh is heavy, far, tough, 
viſcid, windy, ſalted, or ſmoaked, muſt be 
ſnunned; that the ſtomach and veſſels may 
have as little trouble with the formation of 
chyle as poſſible. The lighteſt food is the 
beſt. Moſt people, from their own experi- 
ence, afe Judges of that. 


IF 
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Ix I adviſe moderation in the uſe of ſtrong 
den. I am far from recommending total 
abſtinence. Regard ought always to be had 
to the uſual way of life. Cuſtom is ſo pre- 
vailing, that nature cannot want what ſhe 
has been uſed to. A ſudden, change would 
be very improper under this courſe. The 
ſtomach might be apt to fail. Punch ap- 
pears not to be the propereſt liquor, as it con- 
tains an acid, that will join directly to the 
abſorbent earth, and ſtop its eſſects on the 
body. White wincs, that have no acidity, 
are the beſt. 


Tu management of 5 paſſions is is to the 
conſidered in this ſcheme. What effects 
theſe powers of the mind have over the bo- 
dy, every one muſt have obſerved. It is, in- 
deed, only the unſociable paſſions that, we 
are to dread. 1 he ſociable muſt be — 
to a great exceſs, 0 er they can do any harm. 
When anger, envy, jealouſy, or any of that 
uuruly tribe once take poſſeſſion of our 
breaſts, the body ſuffers with the mind, and 

ſoon 
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{pon becomes as irritable. Every * * 

each breath of wind, which, at another time, 
would have paſſed unheeded, is now felt, and 
agonizes the whole frame. This ſeems a 
puniſhment fixt to them by the author of na- 
ture: and affords no bad argument for their 
general moderation; but more eſpecially at 
the preſent time, when they may ſhake the 
frame, ſo as to undo all that the mineral wa- 
ter has done. Eaſe of mind, and chear- 
fulneſs of temper, promote the * ef. 
fects of mineral \ waters. 


Ir is FEED in uſing the German- 
waters, to take purgatives frequently. I would 
by no means recommend ſuch a practiſe 
here. If any perſon is uneaſy under the na- 
tural effects of the water, a gentle laxative 
may be uſed, x 


TRR can be no time ſixt for the courſe. 
That depends entirely on the varying eir- 
cumſtances a conſtitution and diſeaſe. This 

| much 
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winch, however, may be ſaid, that the uſe of 
the water ought to be continued, for forme 
time, after the cure 1s "ANY performed! 


Ir is a'comnion Aden air a coddle of 
mineral waters, to take ſome purgatives. 
Hoffman alledges that the German waters are 
apt to remain, for many days, in the folds of 
the inteſtines, if not carry d off in this way. 
I could never obſerve this in Dunſe- water. 
No neceſlity, therefore, appears for ſuch a 
courſe. If any, however, chuſes, from pre- 
conceiv' d opinions, to conclude in this man- 
ner, rhubarb will deſtroy the. good effects of 
the water, leſs than any other medicine. 


ty * 


Ir from cold, feveriſhneſs, or any other 
canſe, the water does not pals freely, the per- 
fon is to abſtain from it directly. Purgative 
waters force their own way along the inteſ- 
tines, and a great ſhare of them is never mix- 

ed with the blood. But the diuretic, before 
wer are evacuated, muſt entirely mix with 

the 
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the blood. They have but one exit; and 
if they are denied that, the veſſels muſt be 
ſwelled and choaked up. A new addition 
every day may prove dangerous. In this 
caſe bleeding is neceſſary. It will empty the 
veſſels, and aſſiſt the ſecretion. Glauber 
falts will force a Paſlage, and open the urina- 


ry duets. 


\ 


MiNnERAL waters ought never to be drunk 
about the time of any critical evacuation. N a- 
ture, then, is eaſily diverted from her work, 
and may take a wrong courſe, if another out- 
let be opened. : 


IT merits conſideration, whether the wa- 
ter might not be uſed, in ſeveral caſes, with 
greater ſucceſs, if mixt with milk, or whey. 
This method is followed in ſeveral of the 
German waters with great advantage. Where 
the nerves are delicate and irritable ; where 
the lungs are touched with cough, or aſthma; 
where there is a tendency to an univerſal 
conſumption ; a languid pulſe; ſpaſmodic, 

or 
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or hyſteric affections; loſs of ſtrength ; viti- 


ated digeſtion ; gout ; ſcurvy ;' gravel ; this 


method ſcems reaſonable. Future trial, and 
experience muſt determine theſe points. 


WE are now come to a concluſion, If 
I have detained your lordſhip too long 
from the intereſts of mankind, it is, my lord, 
by endeavouring to ſerve them. This may, 


in ſome meaſure, alleviate my fault. But 


that a deſign to benefit particulars may not 
injure the whole, I ſhall take leave of your 
lordſhip, and own myſelf with the higheſt 


reſpect, 


* 


My Lord, 


Your Lordhips, &c. 
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